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PREFACE. 



Science, in its popular signification^ means knowledge r^ 
dneed to order ; that is, knowledge so classified and arranged 
as to be easily remembered, readily referred to, and advan- 
tageooslj applied. More strictly, it is a hundedge ^ laws^ 
relations, and principles, 

Arithmbtic is the science of numbers, and the art of applying 
numbers to all practical purposes. It is the foundation of the 
exact and mixed sciences, and an accurate knowledge of it is an 
important element either of a liberal or practical education. 

It is the first subject, in a well-arrangejd course of instruc- 
tion, to which the reasoning faculties of the mind are applied, 
and is the guide-book of the mechanic and man of business. 
It is the first fountain at which the young votary of knowledge 
drinks the pure waters of intellectual truth. 

It has seemed, to the author, of the first importance that 
this subject should be carefully treated in our Elementary Text- 
books. In the hope of contributmg something to so desirable 
an end, he has prepared a series of arithmetical works, em* 
bracing four books, entitled. Primary Arithmetic ; Intellectual 
Arithmetic ; Practical Arithmetic ; and University Arithmetic— 
the latter of which is the present volume. 

Pbikart Arithmetic. This first-book is adapted to the 
capacities and wants of young children. Sensible objects are 
employed to illustrate and make familiar the simple comY)ina- 
tions and relations of numbers. Each lesson embraces one 
combination of numbers, or one set of combinations. 
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Intellectual Arithmetic. This worl is designed to present 
a thorough analysis of the science of numbers, and to fonn a 
complete course of mental arithmetic. T have aimed to make 
it accessible to young pupils by the simplicity and pcradation 
of its methods, and to adapt it to the want? of advanced 
students by a scientific arrangement and logical connection, in 
all the higher processes of arithmetical analysis. 

Practical ARrrHMETic. Great pains have been taken, in the 
preparation of this book, to combine theory and practice; to 
explain and illustrate prmciples, and to apply them to the com- 
mon business transactions of life — to maEe it emphatically a 
practical loorE The student is required to demonstrate every 
principle laid down, by a course of mental reasonmg, before 
deducing a proposition or making a practical application of a 
I'ule to examples. He is required to fix and apprehend the 
unit or base of all numbers, whether integral or fractional — 
to reason with constant reference to this base, and thus make 
it the key to the solution of all arithmetical questions. It is 
hoped, that the language used in the statement of principles, 
in the definition of terms, and in the explanation of methods, 
will be found to be clear, exact, brief, and comprehensive. 

University ARrrHMETic. This work is designed to answer 
another object. Here, the entire subject is treated as a science. 
The pupil is supposed to be familiar with the simple operations 
in the four ground rules, and with the first principles of frac- 
tions, these being now taught to small children, either orally or 
from elementary treatises. This being premised, the language 
of figures, which are the representatives of numbers, is care 
fully taught, and the different significations of which the figureu 
themselves are susceptible, depending on the manner in which 
they are written, are fully explained. It is shown, for example^ 
that the simple numbers in which the value of the unit increases 
from right to left according to the scale of tens, and the De- 
nominate or Compound numbers in which it increases according 
/€? a raijing fifcaie, * belong to the same class of numbers, and 
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that both, may be treated under the same rules. Uence, the 
rules for Notation, Addition, Subtraction, Multiplication, and 
Division, have been so constructed as to apply equally to all 
numbers. This arrangement, which the author has not seen 
elsewhere, is deemed an essential improvement in the science of 
A rithmetic. 

In developing the properties of numbers, from their elenicn 
fcary to their highest combinations, great labor nas been be 
stowed oh classification and arrangement. It has been a lead- 
ing object to present the entire subject of arithmetic as form- 
ing a series of dependent and connected propositions : so that 
the pupil, while acquiring useful and practical knowledge, may 
at the same time be introduced to those beautiful methods of 
reasoning which science alone teaches. 

Great care has been taken to demonstrate every proposition 
— to give a complete analysis of all the methods employed, 
from the simplest to the most difficult, and to explain fully 
the reason of every rule. A full analysis of the science of 
Numbers' has developed but one law ; viz , the law which con- 
nects aU the numbers of arithmetic with the unit one, and 
which points out the relations of these numbers to eaxsh other. 

In the Appendix, which treats of Units, Weights, and Meas- 
ures, Ac, the methods of determining the Arbitrary Unit, as 
well as the general law which prevails in the formation of 
numbers, are fully explained. I cannot too earnestly recom- 
mend this part of the work to the special attention of Teach- 
ers and pupils. 

In fine, the attention of Teachers is especially invited to this 
work, because general methods and general rules are employed' 
to abridge the common arithmetical processes, and to give to 
theni a more scientific and practical character. In the present 
edition, the matter is presented in a new form ; the arrange- 
ment of the subjects is more natural and scientific ; tlie methods 
have been carefully considered; the illustrations a})ridged and 
simplified ; the definitions and rules thoroughly revised and cor- 
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rected ; and a very large nnmber and variety of practical ex- 
amples have been added. The subjects of Fractions, Propor- 
tion, Interest, Percentage, Alligation, Analysis, and Weights 
and Measures, present many new and valuable features, which 
are not found in other works. 

A Key to the present work has also been published for the 
use of such Teachers as may desire it, — ^prepared with great 
care, containing not only the answers and solutions of all the 
examples, but a full and comprehensive analysis of the more 
difficult ones. 

The author has great pleasure in acknowledging the interest 
which Teachers have manifested in the success of his labors : 
they have suggested many improvements, both in rules and 
methods, not only in his elementary, but also in his advancec^ 
works. The recitation-room is the final tribunal, and the intel- 
ligent teacher the final judge, before which all text-books must 
stand or fall. 

A Key to this volume has been prepared for the use of 
Tectchers only. 
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UNIVERSITY ARITHMETIC. 



Definitions. 

1. A Unit is a single thing, or one. 

2. A Number is a unit, or a collection of amt& 

3. Science treats of the properties and relations of things 
Abt is the practical application of the principles of Science. 

4. AiUTHMErio is the Science of Nombers, and also the Art 
of applying nnmbers to practical purposes. 

5. A PROPOsmoN is something to be done, or demonstrated 

6. An Analysis is an examination of the separate parts 
of a proposition. 

7. An Operation is the doing of something with numbers. 

8. A KuLE is the direction for performing an operation. 

9. An Answer is the result of a correct operation. 

Operations of Arithmetic. 

10. There are, in Arithmetic, five fundamental operations: 
Notation and Numeration, Addition, Subtraction, Multiplica 
tion, and Division. 

1 What is a UnitT— 2. What is a Nmnber?— 3. Of what does Sdenoc 
treat? What is Art?— 4. What is Arithmetic ?— 6. What is a Proposi- 
tion?— 6. What Is an Analysis?—?. What is an Operation ?— 8. What 
IB a Bnle?— P. What ia an Answer? — 10. How man^ ^T^cVassveiiXai o'^a' 
aijojuf STB there in Arithmetic ? What are they *l 
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11. 



12. 



Expressing Numbers. 
ITiere are three methods of expressing numbere i 

1 . By words, or common language ; 

2. By letters, called the Roman method ; 

3. By figures, called the Arabic method 

Expressing Numbers by Words. 



jtv oiiigic luiii^ i:) uaiicu . 






, Vy/M?. 


One and one more 






. Tux), 


Two and one more 






Three. 


Three and one more 






Four, 


Four and one more 






. Five. 


Five and one more 






. Sir. 


Six and one more 






S**\)en. 


Seven and one more 






. Eight. 


Eight and one more 






Nine. 


Nine and one more 






Ten, 



Each of the words, one, two, three, four, &c., expresses a 
number, and denotes how many units are taken. These words 
are generally called numbers ; though, in fact, they are bat 
the nameis of numbers. 



NOTATION AND NUMERATION. 

13. Notation is the method of expressing numbers, either 
by letters or figures. 

Numeration is the art of reading, correctly, any lumber 
expressed by letters or figures. 

There are two methods of Notation : the one by letters, the 

other bj %ures. The method by letters is called tlie Roman 

Mf/fa/wn/ the method by figures is called l\ic Arabic Nuloliou. 
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Roman Notation. 
14 Id the Roman Notation, seven capital letters are used 
Th'^y express the following values : 



I 



V 

five, 



X 

ter 



L 

fifty. 



c 



D 



M 



one 
auiidrud. 



five 
acndred. 



oiie 
thna«And. 



All Other numbers are expressed bj combining these letters 
according to the following principles : 

1. Every time a letter is repeated, the number which it de- 
notes is repeated. 

2. If a letter denoting a less number be written on the right 
of one denotmg a ^eater, tlie number expressed will be the 
sum of the numbers. 

3. Jf a letter 'denoting a less number be written on the left 
of one denoting a greater, the number expressed will be the 
difforeTwe of the numbers. 

4. A dash ( — ), placed over a letter, increases the nuralie! 
for which it stands, a thousand times. 

Roman Table. 



I 




One. 


I.XXX 


Eighty. 


n 




Two. 


xc 


Ninety. 


in 




Three. 


c 


One hundred 


IV 




Four. 


cc . 


Two hundred. 


V 




Five. 


ccc 


Three hundred. 


VI 




Six. 


cccc 


Four hundred. 


VII 




Seven. 


D 


Five hundred. 


VIII 




Eight. 


DC . 


Six hundred. 


IX 




Nine. 


DCC . 


Seven hundred. 


X 




Ten. 


DCCC. 


Eight hundred. 


XX 




Twenty. 


DCCCC 


Nine hundred. 


XXX . 




Thirty. 


M 


One thousand. 


XL 




Forty. 


MD . 


Fifteen hundred. 


L 




Fifty. 


MM . 


Two thousand. 


LX 




Sixty. 


V 


Five thousand. 


TiXX 




Seventy. 


X . . 


Ten thousand. 


Note.— This Notation was used 


by the Romans 


hence Its name 


Btm used t 


or da 


tes, numbering 


chapters, pages 


,&c. 
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Examples 




Express the foUowing numbers in Roman Notation : 


1. 


Eleven. 


23. 


Eighty-one. 


2. 


Fourteen. 


24. 


Eighty-seven. 


3. 


Sixteen. 


25. 


Eighty-nine. 


4. 


Seventeen. 


26. 


Ninety-four. 


5. 


Nineteen. 


27. 


Ninety-five. 


6. 


Twenty-two. 


28. 


Ninety-seven. 


7. 


Twenty-eight 


29. 


Ninety-nine. 


8. 


Twenty-nine. 


30. 


One hundred and fifteen 


9. 


Thirty-three. 


31. 


Seven hundred and fifty 


10. 


Thirty-seven. 


32. 


One thousand and sixty 


11. 


Thirty-eight. 


33. 


Two thousand and forty 


12. 


Forty-three. 


34. 


Five hundred and sixty. 


13. 


Forty-seven. 


35. 


Nine hundred and sixty 


U. 


Forty-nine. 


36. 


Six hundred and ninety. 


16. 


Fifty-six. 


37. 


One thousand and fifty. 


16. 


Fifty-eight, 


38. 


Four thousand and four. 


n. 


Fifty-nine. 


39. 


Six thousand and nine. 


18. 


Sixty-five. 


40. 


Nine thousand and nine. 


19. 


Sixty-nine. 


41. 


Eight hundred and six. 


20. 


Sixty-seven. 


42. 


Six hundred and eight. 


21. 


Seventy-five. 


43. 


Eight thousand and six. 


22. 


Seventy-six. 


44. 


Two thousand and one. 



11. How manj methods are there of expressing numbers ? What are 
ihey? 

12. What does each of the words, one, two, three, &c.; denote; 
What are these words generally called? What are they, in fiwst? 

13. What is Notation? What is Numeration? How many methods 
of Notation are there? What are they? 

14. How many letters does the Roman notation employ ? Which are 
they? What value does each represent ? What is the effect of repeat 
ing a letter ? What is the number, when a letter denoting a less number 
is placed on the right of one denoting a greater ? What is the number, 

fvlien a letter denoting a less number is placed on the left of one de> 
notiiis^ « greater 1 Wh&i is the efTect of placvng a. A»j&\icw«t «.\pto«t\ 
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Arabic Notation. 

16. Arabic Notation is the method of expressing numbers 
by figures. Ten figures are nsed, and thej form the Alphabet 
of the Arabic Notation. They are, 

0123456789 

ooa, two, thre», four, &▼•. sU, seTan, df^t, iUml 



The naughJtf 0, is also called cipher. It denotes no number 
but the a^bsence of a thing. Thus, if there are no apples in a 
basket, we write, the number of apples in the basket is 
The other nine figures are called Significant Figures^ or Digits 

Orders of Units. 

16. We have- no single figure for the number ten. We 
therefore combine the figures akeady known. This we do by 
writing on the right hand of 1: 

Thus 10 

which is read, ten. 

This 10 is equal to ^^n of the units expressed by 1. It is, 
howeyer, but a single ten, and may be regarded as a unit, ten 
times as great as the unit 1. It is called, a unit of the second 
order. 

17. When two figures are written by the side of each other, 
the one on the right is in the place of units, and the other in 
the place of tens, or of units of the second orde?'. Each unit 
of the second order is equal to ten units of the first order. 

When units simply are named, units of the first order are 
ciways meant. 

Units of the second order are written thus : 



One ten, or ... . 
Two tens, or twenty, 
Three tens, or thirty. 
Four tens, or forty, . 
Rye teoB, or &fty, . 



10 
20 
80 
40 
50 



Six tens, or sixty, ... $0 
Seven tens, or seventy,. , 70 
Eight tens, or eighty, . . 80 
Nine tens, or ninety, . . 90 
One hundred, . , • VJfe 
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18. To express ten units of the second order, or one hundred^ 
we form a new combination : 

Thus, 100 

by writing two ciphers on the right of 1. This number is read, 
one hundred, and is a unit of the third order. 

We can now express any number less than one thousand* 
In the nnmber two liundred and fifty-five, t^iere 
w© 6 units, 6 tens, and 2 hundreds. Write, there- . d "^ 5 

fore, 5 units of the first order, 5 units of the second ^ S 9 

crder, and 2 of the third; and read from the right, 2 5 5 

units, tens, hundreds; and from the left, two hundred 
find fifiy-five. 

In the number five hundred and ninety-five, there g « 2 

are 5 units of the first order, 9 of the second, and ,3^1 

five of the third ; and it is read from the right, units, 5 9 5 
tens, hundreds. 

In the number six hundred and four, there are 3 S .-g 

4 units of the first order, of the second, .and 6 of .4 •§ 3 

the third. 6 4 

The right-hand figure always expresses units of the first 
order ; the second, units of the second order ; and the third, 
units of the third order, 

1 9. To express ten units of the third order, or one thousand, 
we form a new combination : 

Thus 1000 

liy writing three ciphers on the right of I. This number is 
read, one thousand, and is a unit of the fourth order. 

We may now form as many orders of um'ts as Ve please : 

A single unit of the first order is expressed by ... . \ 

A unit of the second order by 1 and ; thus, .... 10 

A unit of the third order by 1 and two O's ; . . . . 100 

A unit of the fourth order by 1 and three O's ; . . . * 1000 

A unit of the fifth order by 1 and four O's ; . . . . 10000 

And so on, for units of higher orders. 
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Htuce,. the following principles : 

ISL The same figure expresses different units according tn 
the place which it occupies: 

2d. Units of the first order occvpy the place at the right , 
units of the second order , the second place ; units of the third 
order, the third place; and the unit of any figure is deln 
wined by the number of its place: 

3d Ten units of the first order make one if the second, 
ten of the, second, one of the third; ten of the third, one of 
tfie fourth ; and so on for the higher orders: 

4th. When figures are vrritten by the side of each other, 
ten U7nts in any one place make one unit of the place Jiext 
at the left, , 

Examples ia Writing the Orders of Units. 

1. Write T units of the 1st order. 

2. Write 8 units of the 2d order. 

3. Write 9 units of the 4th order. 

4. Write 3 units of the 1st order, with 9 of the 2d. 

15. What 18 the Arabic Notation? How many figures are used? 
What do they form? Name the figures. What does express? 
What are the other figures called? 

16. Have we a separate character for t<jn? How do we express ten? 
To how many units 1 is 1 ten equal ? May ten be regarded as a single 
unit? Of what order? 

17. When two figures are written by the side of each other, what 
pkLce does the right-hand figure occupy? The figure on the left? 
When units simply are named, what units are meant? 

18. How do you it^rite one hundred? To how many units of the 
second order is it equal? To how many of the first order? How maj 
it be regarded ? Of what order ? How many units of the third ordei 
in 200? In 600? In 900? 

19. To what are ten units of the third order equal,? How do you 
writH it ? How do you write a single unit of the first order ? How do 
tfoo write a unit of the second order ? Of the third ? Of the fourth ? 
Ten units of the first order, make what ? Ten of any order, make what 1 
When figures are written by the side of each other, how many unit* 
of any place make one unit of the place next to the \d\.1 
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5. Write 9 anits of the 3d order, with 6 of the 2d, and 1 
of the 1st. 

6. Write aiiits of the 2d order, 8 of the Ist, with 4 of 
the 3d, and 7 of the 4th. 

7. Write 8 units of the 6th order, T of the 4th, 9 of the 
5th, of the 3d, 2 of the 2d, and 1 of the 1st. 

8. Write 8 units of the 8th order, 6 of the 7th, of the 
Ist, 3 of the 2d, 4 of the 3d, 9 of the 4th, of the 6th, and 
2 of the 6th. 

9. Write 4 units of the 10th order, 8 of the 7th, 3 of the 
9th, 2 of the 8th, of the 6th, 3 of the 1st, 6 of the 2d, 
of the 3d, 1 of the 4th, and 2 of the 6th. 

10. Write 3 units of the 2d order, 2 of the 1st, 9 of the 
3d, of the 4th, 9 of the 9th, 6 of the 8th,* 7 of the 7th, 
of the 6th, and 4 of the 6th. 

11. Write 3 units of the 11th order, of the 10th, 8 of 
the 4th, of the 6th, 2 of the 6th, of the 7th, 3 of the 
8th, 4 of the 9th, 1 of the 3d, 2 of the 2d, and 3 of the 1st. 

12. Write 3 units of the 12th order, 6 of the 11th, 3 of 
tlie 8th, 7 of the 6th, 2 of the 4th, and 1 of the 2d. 

13* Write 6 units of the 13th order, 8 of the 12th, of 
the 9th, 6 of the 7th, 8 of the 3d, and 12 of the 1st. 

14. Write 7 units of the 14th order, 6 of the 13th, 6 of 
the 12th, 6 of the 10th, 7 of the 8th, 9 of the 6th, 6 of the 
4th, and 8 of the 1st. 

15. Write 9 units of the 15th order, 4 of the 13th, 8 of 
the 9th, 2 of the 6th, 7 of the 3d, and 2 :)f the 2d. 

16. Write 6 units of the 16th order, 9 of the 12th, 7 of 
the 9th, 4 of the 7th, of the 6th, 8 of the 4th, 9 of the 
5th, and 2 of the 2d. 

17. Write 8 units of the 20th order, 6 of the 18th, 6 of 
the 13th, 4 of the 11th, 9 of the 9th, 1 of the 17th, 4 of 
the 5th, and 9 of the 3d. 

18. Write 6 units of the 10th order, 5 of the 8th, 9 of 
the 6th, of the 4th, and 1 of the Ist 
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19. Write 9 nnits of the 18th order, and theu dumnish the 
figure of each order by 1 till you come to and include ; then 
increase the figore of each order by 1, till yon reach the first 
order ; and then read each order. 



Numeration Table 



7tfc Period. 6th Period. 
QcintiUions. Qoadrillions. 



6tb Period. 
Trilliuiis. 



4th Period. 
Billions. 



8d Period. 
Millions. 




Notes. — 1. Numbers expressed by more than three figures are writ- 
ten and read by periods, as shown in the above table. 

2. Each period always contains three figures, except the left-hand 
period, which may contain one, two, or three figures. 

3. The unit of the first, or right-hand period, is 1; of the second 
period, 1 thousand; of the third, 1 million; of the fourth, 1 billion; 
and so on, for periods, still to the left. 

4. To Quintillions succeed Sextillions, Septillions, Octillions, Nonil- 
lioQS^ Bedllions, Undedllions, Duodecillions, &c 

5. The pupils should be required to commit, thoroughly, the names 
of the periods, so as to repeat them in their regular order from left 
to right, as well as from right to left. 

6. Formerly, in the English Notation, tix places were given to 
illlHfttia^ They were read. Millions, Tens of Millions, Hundreds of 
MUHona^ JTumsanda of Millions, Tens ofThoumnda of Millions, Hundred, 
qf Thotucmds of Millions. This method produced great irregularity iu 
the Notation, as it gave three places to the units of the first two period6 
(yiz.: units and thousands), and six places to the next denomination. 
The French method, which gives three places to the unit of each period, 
is fully adopted in this country, and must soon becomi^ vntAxec^. 
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Notation and Numeration. 

Ride for Notation. 

I. Begin at the left hand and write each period in order, 
OR if U were a period of units: 

II When the number, in any period except the left-Juind 

period, can be expressed hy less than three figures, prefix one 

or tvx) ciphers; and when a vacant period occurs, fill it with 

ciphers. 

Rule for Numeration. 

I. Separate the number into periods of three figures each, 
beginning at the right hand: 

II. Name the unit of each figure, beginning at the right : 
in. Then, beginning at the left hand, read each period Ok 

if it stood alone, naming its unit. 



Examples for Practice. 
Express the following numbers in figures. 

1. Six hundred and twenty-one. 

2. Five thousand seven hundred and two. 

3. Eight thousand and one. 

4. Ten thousand four hundred and six. 

5. Sixty-five thousand and twenty-nme. 

6. Forty millions two hundred and forty-one. 

7. Fifty-nine millions three hundred and ten. 

8. Eleven thousand eleven hundred and eleven. 

9. Three hundred millions one thousand and six. 

10. Sixty-nine billions three millions and two hundred. 

Let the pupil point off and read the following numbers ; then 
wiite them in words : 



u. 


97 


16. 


32045607 


21. 


784236104 


12. 


326 


17. 


90464213 


22. 


7403026054 


13. 


33U2 


18. 


47364291 


23. 


21704080495 


14. 


66042 


19. 


4037902169 


24. 


21896720421 


f5. 


742604 


20. 


91046302 


25. 


8140290308097 



I 



NOTATION AND NUMERATION. 23 



26. 


8504680467023 


.29. 


30467214302704 


27. 


90403040720156 


30. 


167320410341204 


28. 


172804736893210 


31. 


21G4032189765421 



Let each of the above examples, after being written on the 
blackboard, be analyzed as a class exercise ; thus — 

1. In how many ways may the number 97 be read? 
1st. The common way, ninety-seven. 

2d. We may read, 9 tens, and 7 units. 

2. In how many ways may 326 be read? 

1st. By the common way, three hundred and twenty-six. 
2d. Three hundred, 2 tens, and 6 units. 
3d. Thirty-two tens, and six units. 
8. In how many ways may the number 5302 be read? 
1st. Five thousand three hundred and two. 
2d. Five thousand, three hundred, tens, and 2 units. 
3d. Fifty-three hundred, tens, and 2 units. 
4ih. Five himdred and thirty tens, and 2 units. 

4. In 65042, how many ten thousands? How many thou- 
Bands ? How many hundreds ? How many tens ? How many 
anits? 

5. In 742604, how many hundred thousands? How many 
ten thousands ? How many thousands ? How many hundreds ? 
How many tens? How many units? 

Let the pupil express the following in figures : 

32. Forty-seven quadrillions, sixty-nine billions, four hundred 
and sixty-five thousand, two hundred and seven. 

33. Eight liundrcd quintiilions, four hundred and twenty-nine 
Diillious, six tlioiisand and nine. 

31. Ninety-five sextillions, eighty-nine millions, eighty-nine 
thousand, three hundred and six. 

35. Six quintiilions, four hundred and fifty-one billions, sixty 
five millions, forty-seven thousand, one hundred and four. 

36. Nine hundred and ninety-nine billions, sixty-five millions, 
eight hundred and forty-one thousand, four hundred and elerer 
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Fonnation of Numbers. 

20. Oke refers to a single thing^ and has no reference 
to kind or qualiiy. It is called an Abstract Unit: hence, 
Ak Abstbact Number is one whose nnit is abstract. 

21. A Denominate Number is one whose unit is named, 
or denominated : thus, three* feet, fonr dollars, live ponudb 
are denominate numbers. 

22. A Concrete Numbeb is a denominate number which 
carries with it the idea of matter ; as six pounds, 
one ton. 

23. A Simple Numbeb is a single unit, or a single collection 
of unitSy either abstract or denominate. 

Two numbers are of the same denomination when they have 
the same unit ; and of different denominations when thej have 
different units. 

24. A Compound Denominate Number is one expressed by 
two or more different units ; as, 1 yard 2 feet 6 inches. 

liftWB of the Units and Scales. 
26. We have seen that when figures are written by the side 
uf each other, thus, 

6 7 8 9 0*, 
the language implies that ten units, of any place, make one unit 
of the place next to the left. 

When figures are written to express English Currency, thus, 

£ 8. d. £Eff. 
4 17 10 8, 

be language implies, that four unita of the lowest denomination 

20. To what does one refer? What is it called? To what does one 
fcKit refer? What is it called? What is an Abstract Number?— 
21. What is a Denominate Nomber? — 22. What is a Concrete Num- 
1)er?— 23. What is a Simple Number? When are two numbers of the 
same denomination? When of different denominations ?— 24. What 
js a Compound Denominate Number? 
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make one unit of the next higher; twelve of the second, one 
of the third ; and twenty of the third, one of the fourth. 

When figures are written to express Avoirdupois weight, 

^ns, 

T. cwt qp. lb. ox. dr. 
27 17 2 24 11 10 

the language implies, that 16 units of the lowest denomination 
jaafe^ one unit of the next higher; 16 of the second, one of 
the third ; 25 of the third, one of the fourth ; 4 of the fourth, 
one of the fifth; and 20 of the fifth, one of the sixth. All 
the other compound denominate numbers are formed on the 
.^p« principle: hence, 

We pass from a lower to the next higher denomination 
by considering how many units of the lower make one unit 
of the next higher. 

26. A Scale is a scries of numbers expressing the law of 
rektion between the different units of any number. There are 
Uf) kinds of scales — Uniform and Varying, 

A Uniform Scale is one in which the law of relation between 
the units, at any step of the scale, is the same. 

A Varying Scale is one^ in which the law of relation between 
the units is different, at different steps of the scale. 

The Units of a Scale, at any step, are denoted by the num- 
ber of units of the lower denomination which make one unit of 
the next higher. 

25. When several figures are written by the side of each other, what 
loea the language imply ? 

In the English Currency, how many units of the lowest denomination 
aako one of the next higher ? How many of the second make ono of 
(bo third ? How many of the third, one of the fourth ? 

In Avoirdupois weight, how many units of the lowest denominatign 
make one of the next higher? How many of the second, one of the 
third? 

26. What is a Scale ? How many kinds of scalei are there? Name 
tbem. What is a Uniform Scale? What is a Varying Scaled 
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Unifona Scale of Tens. 
27. If we write a row of I's thus: 



i 



§ i 



i-i 



n^S n^S P^^P »HP 
111, 111, 111, 111, 

the langnage of figures expresses that the unit of each place 
increases from right to left, according to the scale of tens. 
This is called the decimal system of numbers, and the scale ia 
uniform. 

United States Currency. 

28. United States Currency affords an example of a system 
of denominate units, increasing according to the scale of tens : 
thus„ . . 

IS II I 

1 1.1 1 1 

in which ten units of any denomination make one unit of the 
next higher. 

The dollars are denoted by $, and separated from the dimes, 
cents, and mills by a period (.), called the decunal point. 

Varying Scales. 

29. If we write the well-known signs of the English Our 

rency, and place 1 under each denomination, we shall have 

£ B. d. iar. 
1111 

27. If several figures are written by the side of each other, what does 
the language express? What name is given to this system of nmnberal 
W2iat ia the scaled— -28, How do the different units compare with eacL 
Mierln United Bttitea CurreiK^t 
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The signs, £ 8. d. and far., denote the valne of the unit 1 
in eadi denomination ; and they also determine the relations be- 
tween the different units. For example, this simple langaage 
expresses the following ideas : 

1st. That the unit of the right-hand place is 1 farthing ; of 
die place next at the left, 1 penny ; of the next place, 1 shilling ; 
9f the next place, 1 pound : and 

2d. That 4 units of the lowest denomination make one unit 
of the next higher; 12 of the second, one of the third; and 
20 of the third, one of the fourth; Hence, 4, 12, and 20 are 
the nmnbers which make up the scale. 

30. If we take the denominate numbers of Avoirdupois weight, 

we have 

T. cwt. qr. lb. <n, dr. 
111111 

in which the units increase in the following manner : viz., count- 
ing from the right, 16 uiuts of the lowest denomination make 
1 unit of the next higher ; 16 of the second, 1 of the third ; 
25 of the third, 1 of the fourth ; 4 of the fourth, 1 of the fifth ; 
20 of the fifth, 1 of the sixth. The scale, therefore, for this 
class of denominate numbers, varies according to the above law 
If we take any other class of denominate numbers, as the Troy 
weight, we shall have a different scale, and the scale will contrQue 
to vary as we pass from one class of numbers to another. But 
in all the formations, we shall recognize the application of the 
same general principles. 

31. There are, therefore, two general methods of forming the 
different systems of integral numbers, from the unit one. The 
first consists in preserving a uniform law of relation between* 
the different units. If that law of relation is expressed by 10 
we have the system of decimal or conunon numbers. 

29. Is the scale miiform or vaiying in the English Currency ? Name 
the units of the scale at each change of denomination. — 30. Name the 
units of the scale, at each step, in the Avoirdupois weight. Name them 
also in the Apothecariee weight ? 
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The second method consists in the application of known, 
though varying laws of^ change in the units. These changes in 
the units, produce different systems of denominate numbers, eadi 
•^f which has its appropriate scale. 

Integral Units of Arithmetic. 
82. The Integral Units of Arithmetic are divided into eight 



1. Units of Abstract Numbers ; 

2. Units of Currency ; 

3. Units of Length, of Linear Units ; 

4. Units of Surface ; 

6. Units of Volume, or Cubic Units ; 

6. Units of Weight ; 

7. Units of Time ; 

8. Units of Angular Measure. 

First among the units of arithmetic is the abstract unit 1. 
This is the primary base of all abstract numbers, and becomes 
the base, also, of any denominate number, by merely naming the 
particular thing to which it is applied. 

Of the Signs. 

33. The sign => is called the sign of equality. When placed 
between two numbers, it denotes that they are equd ; that is, 
that each contains the same number of units. 

The sign +, is called plus, which signifies more. When placed 
between two numbers, it denotes that they are to be added 
together. Thus, 3 + 2 = 6. 

The sign — , is called minus, a term signifymg less. When 
placed between two numbers, it denotes that the one ou tlie 
right is to be taken from the one on the left. Thus, 6 — 2 =4. 

• 81. How many general methods are there of forming numbers frcni 
kbe unit one? What is the first? What is the second?- -32. Into how 
xmuir cUusaea are the Units of Arithmetic divided*l NwDcie them. 
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The sign X, is called the sign of muliipliccUio}u When 
placed between two numbers, it denotes that they are to be mul- 
tiplied together. Thus, 12 x 3, denotes that 12 is to be molti- 
plied by 3. 

The parenthesis is used to indicate that the sum or difference 
of two or more numbers is to be regarded as a single number 
Thus, (2 + 3 + 5) X 6, 

shows, that the sum of 2, 3, and 5, is to be multiplied by (L 
And (5 - 3) X 6, 

denotes that the difference between 5 and 3, is to be multiplied 
by 6. 

The sign -?-, is called the sign of division. When placed 
between two numbers, it denotes that the one on the left is to 
be divided by the one on the right. Thus, 4 -^ 5, denotes that 
4 is to be divided by 5. 

Properties of the 9's. 

34. In any number, written with a single significant figure, 
as, 4, 40, 400, 4000, Ac, the excess over -exact ys is equal to 
the number of units in the significant figure. For, any such 
nomber may be written thus, 

4 = 4. 

Also, 40 = (9 + 1) X 4, 

. . . . . . 400 = (99 + 1) X 4, 

" • . • • . • • 4000 = (999 + 1) X 4, 
&c., &c., &c. 

Bach of the numbers 9, 99, 999, &c., contains an exact num- 
ber of 9's; hence, when multiplied by 4, the several products 
will contain an exact number of 9's : therefore, 

83. What is the idgn of Equality? What is the cdgn of Addition? 
Wliat of Subtraction? What of Multiplication? For what is the pa 
renthesis used? What is the sign of Division? 

34. Wliat will be the excess over exact *9's in any number expressed 
by a single significant figure ? How may the excess over exact 9*8 be 
found in any number whatever? 
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The excess over exact 9% in each number, is 4 ; and Ou 
same may be shown for each of the other significani figures. 

If we write any other number, as 
6253, 
we may read it, 6 thousands, 2 hundreds, 5 tens, and 8. Now, 
the excess of 9's in the 6 thousands, is 6 ; in 2 hundreds, it if. 
i in 5 tens, it is 5 ; and m 3, it is 3 : hence, in them all, i( 
Is 16, which is one 9, and 7 over: therefore, T is the excess 
over exact 9's in the number 6253. In like manner. 

The excess over exact 9's, in any number whatever, is found 
by adding together the significant figures, and reeding the 
exact 9^ s from the sum. 

Note. — It is best to reject or drop the 9, as soon as it oocuts : thus, 
we say, 8 and 5 are 8 and 2 are 10; then, dropfping the 9, we say, 
1 to 6 is 7, which is the excess; and the same for all Bimilar 
operations. 

1. What is the excess of 9's m 48701 ? In 6T498? 

2. What is the excess of 9's in 9472021 ? In 2704962 1 

3. What is the excess of 9's in 87049612 ? In 4987051 ? 

REDUCTION. 

35. Keduction is the operation of changing a number from 
one unit to another, without altering its value. 

36. Reduction Descending is the operation of chaogiog a 
number from a greater unit to a less. 

37. Keduction Ascending is the operation of changuig a 
Dumber from a less unit to a greater. 

38. If we have 4 yards, in which the unit is 1 yard, and 
wish to change to feet, the units of the scale will be 8, since 
B ft^t make 1 yard ; therefore, the number of feet will be 

4 X 3 = 12 feet. 

^ — I 

85. What is Redaction?— 86. What is Reduction Descending?— 87 
^Fbat Ib Reduction Ascending? 
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If it were required to redaee 12 feet to inches, the units of the 
scale wonid be 12, since 12 inches make 1 foot: hence, 

4 yards = 4 x 3 = 12 feet = 12 X 12 = 144 inches. 
If, on the contrary, we wish to change 144 inches to feet, and 
then to yards, we would first divide by 12, the units of the 
Ecale in passing from inches to feet ; and then by 3, the units 
of the scale in passing from feet to yards. Hence, * 

1st. To reduce a number irom. a higher unit to a lower 

Multiply the highest denomination by the number of units in 
Oke scale at thai places and then add to the product the units of 
ike next lower denomination. Proceed in the same manner 
through all the denominations tUl the number is brought to 
the required denprnination, 

2d. To reduce a n amber from a lower unit to a higher: 

Divide the given number by the number of units in the scale, 
and set down the i emainder, if there be one. Divide the quo- 
tient thus obtained, and each succeeding quotient in the same 
manner, tUl the nmnber is reduced to the required denomina- 
tion: the last quotient, vrith the several remainders annealed. 
wiU be the answen*. 

Examples. 

1. Reduce £^ 14s. 4d. to pence. We first multiply the M 
by 20, which gives 60 fehillmgs. We then add 14, making 14 
shillings : we next multiply by 12, and the product is 888 pence : 
lo this we add 4d. and we have 892 pence, which are of the 
same value as £,Z 14s. 4d. 

If, on the contrary, we wish to change 892 pence to pounds 
bhillings, and pence, we should first divide by 12 : the quotient 
is 14 shillings, and 4d. over. We next divide by 20, and the 
quotient is £^, and 14s. over: hence, the result is £Z 14s. 4d., 
which is equal to 892 pence. 

The reductions, in all the denominate numbers, are made in 
the same manner. 
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REDUCTION OF 



2. In £b 5s., how many shil- 
lings, pence, and farthings? 

5s. 



5 shillings added. 



£b 
20 

105 
12 

1260 
4 

5040 

Here the reduction is from a 
greater to a less nnit. 

4. In 34 T. 16 cwt. 3 qr. 
19 lb., how many pounds 7 

34 
20 

696 16 cwt. added. 
4 

2187 3 qr. added. 
25 

13954 19 lb. added. 
55U 

69694 lb. 

6.. In $426, how many cents? How many mills? 

7. In 36 eagles 8 dollars and 6 dimes, how many cents? 

8. In 8150 mills, how many dollars and cents? 

9. In 43 eagles 3 dollars and 5 mills, how many mills ? 

10. In £31 9s. 8d., how many pence ? 

11. In 1569 farthings, how many pounds, shillings, pence 
and farthings? 

12. In 1 T. 14 cwt. 1 qr. 20 lb. Avoirdupois, bow many 
pounds ? 

13. In 15445 lb. Avoirdupois, how uiany tons, cwts., qw» 
and lbs. ? 



3. In 5040 farthings, how manj 
pence, shillings, and pounds ? 

4 ) 5040 farthings, 
12 ) 1260 pwice. 
2|0 )10|5 shillings. 
£f> 5s. 

In this example, the reduc 
tion is from a less to a greater 
unit. 

6. In 69694 lb., how many 
tons, cwt., qr.j and lb. ? 

2 5)69694 

4 )2781 qr. . 19 lb. 

210)6916 cwt. . 3 qr. 

34 T. . . 16 cwt. 

Ans. 34 T. 16 cwt. 3qr. 191b 
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14. How many grains of silYer in 4 lb. 6 oz. 12 dwt. and 

15. How many pounds, ounces, pennyweights, and grains of 
gold in 704121 grains? 

16 In 55j1| 1313 2gr. Apothecaries' weight, how 

manj grains? 

1*1. In 174947 grains, how many pounds, ounces, dramf 
scruples, and grains? 

18. In 6 yards 2 feet 9 inches, how many inches? 

19. In 5 miles, how many rods, yards, feet, and inches? 

20. In 2730 inches, how many yards, feet, and inches? 

21. In 56 square feet, how many square yards? 

22. In 355 perches, or square rods, how many acres, roods, 
and perches? 

23. In 456 square chains, how many acres? 

24. In 3 A. 2 R. 8 P., how many perches ? 

25. In 14 tons of round timber, how many cubic inches? 

26. In 31 cords of wood, how many cubic feet? 

27. In 56320 cubic feet, how many cords? 

28. In 157 yards of cloth, how many nails? 

29. In 192 ells Flemish, how many yards? 

30. In 97 yd. 3 qr., how many ells English ? 

31. In 4 hhd. wine measure, how many quarts? 

32. In 7560 pints, wine measure, h(iw many hogsheads? 

33. In 7 hogsheads of ale, how many pints? 

34. In 74304 half-pints of ale, how many barrels? 

35. In 31 bushels, dry measure, how many pints? 

36. In 2110 pints, dry measure, how many bushels? 

37 In 2 solar years of 365 d. 5 h. 48 m. 48 sec., each, how 
many seconds? 

38. How many months, weeks, and days m 254 days, reckon 
ing the month at 30 days? 



M ADDITION. 

ADDITION. 

39. Addition is the operation of finding the sum of two oi 
more numbers. 

The Sum of two or more numbers, is a number containing as 
many units as all the numbers taken together. ' 

Operatioiui of AddiCon. 
The operations of Addition depend on four principles, riz.: 

1. A single nmnber expresses a collection of like units. 

2. Like units alone can be added together; that is, units must be 
added to units, tens to tens, dollars to dollars, &c 

8. Every number expressed by two or more figures, is the sum ol 
Its various units. 

4. The sum of several numbers is equal to the sum of all thdr partH 

1. What is the sum of 769 and 487 ? n,«,.a^«« 

AiSALYSis.— Write the numbers, so that the like unite 7 6 9 
may fall in the same column, thus : 4 8 7 

Sum of the units 15 

Sum of the tens 14 

Sum of the hundreds . . . ..11 



Entire sum .... L 2 5 6 

The example may be done in another way, thus: 
Set down the numbers as before : then say, 7 and 9 
are 18: set down 6 in the unitp* place, and the 1 ten op»atioii. 
under the 8 in the column of tens. Then say, 1 to 8 7 6 9 

are 9, and 6 are 15. Set down the 5 in the column of f ? 

tens, and fhe 1 hundred in the column of hundreds. 

We then add the hundreds, and find their sum to be 12 5 6 
12 : hence, the entire sum of 1256. 

Note.— 1. Observe, that units of the same value are always written 
in the same column. 

2. When the sum in any column equals or exceeds the units of the 
scale 10, it produces one or more units of a higher order, which belong 
to the next column at the left. In that case, write down the exoeos^ 
and add the higher units to the next column. This is called carryvm 
to the next column, fhe number to be carried, should not, in prainke 
be written under the column at tlie left, \)\l\. «Ad?A metito^/if. 
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(2; 


(3) 


(*) 


85468 


672148 


4783614 


9104 


79161 


504126 


379 


8721 


872804 
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94951 160025 6160544 

5. What Is the sum of 35 dollars 4 dimes 6 cents 5 millc^ 
4 dollars T mills, and 9*7 cents 3 mills? 

,« . , « . .X >. OPBRATICMI. 

Analysis.— Wnte the figures expressing units of . ^ 

the same value in the same column, separating the 4*001 

dollars from the cents and mills by a period: then '9*^3 

add the columns as in simple numbers. , *40 445 

6. Let it.be required to find the sum of iS14 Is. 3d. 3far., 
and iS6 IBs. 9d. 2far. 

AnaIjYSIb. — ^Write the numbers, as before, so that units of the same 
order shall fiill in the same column. Beginning with the lowest de- 
nomination, we find the sum to be 5 fiEirthingB. But 
since 4 forthings make a penny, we set down the opkration- 

excess, 1 ferthing, and carry one penny to the column - «. d. fcr 
of pence. The sum of the pence then becomes 18, 14 1 8 3 
5vhich is 1 shilling, and 6 pence over. Set down the ^ ^S 9 2 

6 pence, and carry the 1 shilling to the column of 

shillingSy the sum of which becomes 26; that is, 21 6 6 1 
1 pound and 6 shillings. Setting down the 6 shillings, 
and carzying 1 to the column of pounds, we find the entire sum to be 
£21 6b. 6d. Ifar. 

Rule. 

I. Write the numbers so that units of the same value shall 
fall in the same column: 

II. Add the units of the loudest denomination, and divide 
their sum by so many as make one unit of the denomination 
next higher : set down the remainder, and carry the quotietU 
to the next higher denomination. Proceed in the same man^ 
ner through all the denominations, and set down ike enliire 
sum qf ^^ ^^ column 
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Proof. 



40. The proof of an operation, in Ad^lition, consists in allow- 
ing tha% the answer contains as many units as there are in aU 
the numbers added. There are three methods of proof. 

I. Begin with the units^ column and add^ in succession, al 
the columns in an opposite direction. If the vxyrk is right 
the results will agree: 

II. Divide the given numbers into 2}artSf and add the parts 
separately : then add together th^ partial sums : if the work is 
right, the results will agree: 

III. Find the excess of 9*s in each number, and place it 
at the right (Art. 34). Add these numbers, and note the excess 
cf 9's in their sum. This excess should be equal to the excess 
of 9's in the sum of the numbers. 

Note. — ^The third method of proof applies only to simple numbers. 

1. What is the sum of 182796, 1432U, 321^, and 41047? 
and what the proof? 

1st Method. 2d Method. . 

182796 182796) g^^^^^ 

143274 143274) 

32160 . 32160) 

47047 47047 ) 



405277 405277 



80. What is Addition? What is the sum of two or more numbers 1 
on how many principles do the operations of Addition depend? What 
is the first principle ? What the second ? What the third ? What the 
fourth? What is the Rule for Addition? 

. 40. How many methods of Proof are there for Addition ? What is 
the process in the first method? What in the second? What in the 
third? / 

41. What is the process of reading? How does it difer from 
spoDfng? 



Sam 
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3d Method of Proo£ 




182796 


• 


. . 6 


excess 


otVa, 


143274 


, 


. . 3 


i< 


it 


32160 


, 


. . 3 


11 


U 


47047 


, 


. 4 


ti 


il 


405277 . 


..7 


16 




t excess of 9*6 



Beading 

41 The pnpil sboTild be early tanght to omit the intermediale 
loorda m the addition of columns of figures. Thus, in the above 
exadiple, instead of saying, t and are t ; 7 and 4 are eleven ; 
11 and 6 are seventeen ; he should simply say, seven, eleven, 
seventeen. Then, in the colunm of tens, be should say, five, 
eleven, eighteen, twenty-seven ; and similarly, for the other 
columns at the left. 'Hiis is called reading the columns. Let 
the pupils be often practised in the readings, both separately 
and in concert in the class. 
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(1) 


(2) 


(3) 


(4) 


94201 


80082 


98800 


10304 


46390 


4291 


10926 


67491 


8T46T 


2376 


321 


1324 


4572 


840 


479 


46 



5. What is the sum of 1376, 38940, 8471, 23607, 891? 

6. What is the sum of 3480902, 3271, 567321, 91243, 
6001, 169? 

7. What is the sum of 42300, 6000, 347001, 525, 47 ? 



(8). 


(«) 


(10) 


(11-) 


(12) 


iv 


boahela. 


rods. 


. fflinnteflw 


galloDi. 


1276 


47917 


9003 


67321 


760324 


3718 


12031 


1881 


4702 


18720 


9024 


5672 


6035 


1067 


5762 


1028 


728 


3176 


377 


1082 


9131 


47 


2004 


9^ 


V\^^^ 
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/ 


(18) 


(14) 


(15) 


(16) 


(17) 


mOo. 


ftirloiiga. 


powida. 


doUan. 


OMkl. 


1600 


47468 


76389 


1602 


40506 


2588 


59012 


1036 


9614 


87211 


9101 


23419 


2671 


4732 


50170 


6T93 


15760 


5182 


5675 


32614 


8267 


27900 


6784 


8211 


73462 


4572 


12317 


1672 


4455 


10001 


(18) 


(19) 


(20) 


(21) 


(22) 


1175.365 


$30,865 


$180,000 


$800.40 


$4802.279 


278.066 


28.779 


489.007 


167.275 


1642.107 


420.96 


10.101 


76.119 


18.197 


8026.267 


76.125 


9.08 


16,428 


29.94 


125.092 


41.04 


7.14 


9.011 
(24) 


10.08 
(25) 


42.75 


(23) 


(26) 


& a. d. 


fer. lb. 


ot. dwt. 


B» 5 3 


Di 01. dr. 


14 11 3 


1 174 


11 19 


17 11 7 


17 15 12 


17 18 10 


2 75 


10 13 


94 10 6 


29 32 10 


29 7 6 


642 


8 10 


60 9 2 


84 10 9 


42 14 11 


3 125 


7 5 


42 8 9 


14-3 7 


17 10 ■ 


1 62 


16 


12 6 


40 9 9 


84 1 


89 


1 4 


98 7 5 


76 4 7 


16 19 8 


2 176 


10 15 
28) 


127 1 
(29) 


18 11 15 


(27) 


( 


(30) 


owt qr. n>. 


rd. 


qr. ni. 


KB. qr. n*. 


L. ml. lai. 


174 2 20 


74 


S 3 


14 4 3 


17 2 7 . 


920 1 14 


•60 


1 2 


75 1 2 


10 1 4 


186 8 23 


14 


1 


84 3 1 


7 6 


47 12 


45 


2 8 


17 2 


5 2 3 


84 1 24 


69 


1 


10 2 


25 1 


90 2 9 


11 





19 1 1 


36 2 2 


7 8 5 


36 


3 1 


29 3 2 


40 1 
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3S 


(81) 




(32) 


• (88) 


(34) 


J* » 


in. 


A. «. P. 


Tna. Ud. Id. 


«»!• qt I* 


174 1 


11 


11 3 39 


714 3 56 


14 3 1 


86(^ 


2 


64 2 37 


626 1 48 


74 2 1 


150 2 


10 


16 1 29 


820 29 


96 1 O" 


1S6 1 


9 


72 18 


156 2 31 


47 2 I 


96 


1 


36 2 20 


225 1 42 


22 1 


?2 1 


4 


42 2 14 


84 17 


65 1 


8 2 


6 


11 3 7 


96 1 84 


19 



(35) (36) (37) (38) 

•haL bn. 4t jr. wk. da. dik hr. min. qr. Ibw oi. 

14 31 6 127 9 2 140 12 2t 44 21 14 

25 14 2 320 10 3 340 16 40 14 16 12 

36 29 T 146 8 1 227 20 56 22 10 11 

42 24 3 75 6 102 13 25 36 19 7 

39 32 1 70 11 2 67 21 37 51 13 9 

56 19 5 54 7 1 14^ 9 10 30 22 11 

14 20 4 27 4 3 io' 19 46 16 15 15 



39. The population of the XJnited States and Territories, in 
1850, was as follows : White population, 19553068 ; Free Col- 
ored population, 434495; Slave population, 3204313; Indians, 
400674 : what was the entire population ? 

40. In the year 1850, the expenditures of the United States 
amounted to 43002168 dollars; in 1851, to 48905879 dollars; 
in 1852, to 46007893 dollars: what were the expenditures of 
the TJnited States for these three years? 

4 L. A man of fortune bequeathed to each of his three sons, 
10492 dollars ; to eaeh of his two daughters, 5976 dollars ; to 
his wife, the remainder of his property, which exceeded the 
amount bequeathed to his children by twelve hundred dolljurs: 
find the amount of his property. 

42. A stage goes in one day 27 miles 3 fuT\o\^g& ^^ x^^\ 
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the next, 32 miles 10 rodd ; the next, 36 miles 2 furlongs; the 
next, 25 miles 6 furlongs 38 feet : how far did it go in 4 days ? 

43. Bought a barrel of flour for eight dollars and seventy- 
-five cents ; a ton of plaster for five dollars sixty-two and% half 
cents ; a hat for three dollars twelve cents and five mills ; fifty 
pounds of sugar for four dollars fifty cents and nine mills : wha'. 
was the amount of my bill ? 

44. A lady bought a bonnet for 15.3*75 ; some silk for $12.03 ; 
some ribbon for $0,875 ; a shawl for $9.46 : what did the whole 
amount to 7 

45. A wine-merchant taking an invoice of his liquors, finds 
that he has 5 hhd. 36 gal. 2 qt. of wine ; 3 hhd. 15 gal. 1 qt. 1 pt. 
of rum ; 1 hhd. 2 qt. of gin ; 40 gal. 1 pt. of whiskey : how much 
liquor in all? 

46. Tea was imported into the United States, in the year 
1851, to the value of $4798005 ; in 1852, $7285817 ; in 1853, 
$8224853 : what was the value of the tea imported during these 
three years? * ' 

47. The United States exported tobacco, in the year 1851, 
to the amount of $9219251; in 1852, $10031283; in 185S, 
$11319319: what was the entire value of tobacco exported in 
these three years? 

48. A man sold his house and lot for $25840, which was 
$3186 less than he gave for them; how much did they cost 
him? 

49. A speculator bought three city lots : for the first he paid 
$2870.43 ; for the second, $2346.75 ; for the third, $1563.82 
He sold the same at an average profit upon each of $476.25 
what amount did he receive for the lots? 

50. What is the fortune of a merchant who has $79650 in 
real estate, $25640 in merchandise, $9654 in furniture and library 
$16835 in stocks, $12642 in debts due him, and $5685 in cash? 

51. The churcheff of the United States and Territories, in 
1850, were: B&ptists, 9375; Congregationalists, 1706; Presby- 
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terians, 4824 ; Methodists, 13280 ; Universalists, 529 : what was 
the whole number of churches belonging to these five denom- 
inations ? 

52. In the same year, the value of the church property 
owned by the Baptists in the United States and Territories 
was $11020855 ; by the Congregationalists, $7910195 ; by the 
Presbyterians, $14543789 ; by the Methodists, $14822870 ; by 
the Universalists, $1752316 : what was the entire amount? 

53. During the year 1853, there was coined in the Uniltd 
States, $51888882 of gold ; $7852571 of sUver ; and $67059 
of copper ; what was the amount of money corned in the United 
States in 1853 ? 

54. A farmer sends to market the following quantities of 
butter: 18 cwt. 2qr. 161b.; 1 ton 5cwt. 211b.; 2qr. 141b.: 
how much did he send in all? 

55. A man having 84 acres 3 roods 26 perches of land, buys 
120 acres 14 perches more : how much did he then have ? 

56. Suppose a father divides his estate equally among his 
three sons, giving each twenty-five thousand dollars seven dimes 
six cents and five mills : what was the value of the estate ? 

57. A farmer has three fields of gram : The first yields 1375 
bushels ; the second, 1810 bushels ; the third, 1265 bushels ; 
he values his entire farm at |2975 more than the number of 
bushels of grain raised from these three fields : what was the 
value of his farm ? 

58. Bought a silver teapot weighing 1 lb. 6 oz. 12 dwt. ; a 
cream-cup, weighing 10 oz. 18 dwt. 20 gr.; a porringer, weighing 

- 11 oz. 16 gr.; a dozen large spoons, weighing lib. 14 dwt 
2 gr. : what was the weight of the whole ? 

59. The whole number of adults in the United States an 
Territories, over twenty years of age, who could not read and 
write, in 1850, was as follows: Of whites, males, 389664; 

. females, 573234 ; free colored, males, 40722 ; females, 49800 
what was the whole number? 
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60. Gsesar was murdered fi.c. 43, and Washington died a.d. 
1799. How many years elapsed between the death of these 
great men? 

61. A forwarding merchant had in his store-room, at one 
time, 1600 bushels of corn ; 12865 bushels of wheat; 4680 
bushels of oats ; 3296 bushels of barley ; and had room enoucrh 
left to store 4000 bushels of oats : how many bushels of grain 
would the storehouse hold ? 

62. A man engaging in trade, had $5164.50 in cash ; 
$11810.25 in goods ; $3004 in notes. His net profits aver- 
aged $2384.16 a year, for 3 years: what was the total value 
of the property at the end of the three years ? 

63. A person paid two eagles for a coat ; four dollars and 
six dimes for a hat ; two dollars and sixty-three cents for a 
rest ; eight dimes seven cents and five mills for a knife : what 
was the amount of his bill? 

64. From a piece of cloth, 12 yd. 2qr. were cut at ono 
time; 16yd. 1 qr. 3na. at another, when there were 10yd. 
1 qr. 1 na. remaining : how much was there in the whole piece ? 

65. A farmer purchased a plough for $9J ; a wagon, for 
$45^ ; a horse, for $110f ; a load of hay, for $12^ ; a harrow, 
for $3J : what was the cost of the whole ? 

66. If a certain warehouse be worth $12540.31^, and one- 
fourth the contents is valued at $5632.108 : what is the value 
of the warehouse and the whole of its contents ? 

67. An English gentleman wishing to possess a certain horse^ 
offers in exchange another horse, valued at £25 13s. 6d., a 
carriage valued at £15 Ss. 9d. 2far., and iS18 in cash. The 
offer was accepted : what did he pay for the horse? 

68. In 1850, the State of New York produced 13121498 
bufhels of wheat ; Pennsylvania, 15367691 bushels ; Virginia, 
11212616 bushels ; Ohio, 14487351 bushels ; Missouri, 2981662 
bushels ; Illinois, 9414575 bushels : what was the whole num- 
^r of bushels produced by those States in that year ? 
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69. A fanner sold his wbeat for $825.8*7^; his barley for 
(67.12j^ ; his pork for $80.10 ; his apples for $46 : how mach 
did he receive for the whole? 

70. Three persons enter into copartnership : The first pat in 
1825 dollars capital ; the second pnt in 1250 dollars more than 
the first ; and the third pat in as mach as the other two : whot 
was the whole amonnt of capital invested ? 

11. A farmer raised in one field 240 bosh. 3 pk. 2 qt. of 
wheat ; in another, 97 bash. 6 qt. ; in another, 42 bush. 1 pk.: 
how mach did he raifie m the three fields? 

12. Add .together three hnndred dollars, ten eagles, forty 
dimes, ninety-six cents, seven nulls, nine dollars, forty-seven cents, 
five mills, foar eagles, three dollars, and nine dimes. 

13. What is the sam of iBll lOs. 6d.; £25 4s. lOJd.; 18s. 
6d. 3far.; >B11 9id.; £1 18s.; 21s. 6|d.? 

14. A speculator bought a house and lot for $4150 ; he paid 
$695 for its thorough repair, and $165 for the introduction of 
^s ; he then sold the house at an advance of $625 above all 
costs : what did he receive for it ? 

16. One" town is in latitude 31° 34' N., and another town in 
latitude 29° 16' S.: how far apart are they in latitude? 

16. A merchant bought 4 hogsheads of sugar weighing re- 
spectively; 19 cwt. 3 qr., '22 cwt. 1 qr. 18 lb., 16 cwt. 2 qr. 
121b., 2'4cwt. Iqr. 19 lb,; he paid $582.68 for the sugar, and 
$83.24 for freight and other charges ; he sold the whole, and 
gained $166.48 : at what price per lb. did he sell ? 

*l*l. The Deluge, according to Chronology, occurred 1656 years 
after the Creation ; the call of Abraham, 421 after the Deluge ; 
the departure of the Israelites, 430 after the call of Abraham , 
the foundation of the Temple, 419 after the departure of the 
Israelites ; the end of the^ Captivity, 416 after the foundatjon 
of the Temple ; and the birth of Christ, 536 years after the 
end of the captivity : how many years from the Creation to the 
present time, it being the jear 1864 ? 
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SUBTRACTION. 

42. SuBTRACJTioN is the operation of finding the difference 
between two numbers. 

43. The DIFFERENCE between two numbers is such a numlK« 
lis, added to the less, will give the greater. 

44. The Minuend is the greater of the two numbers. 

45. The Subtrahend is the less of the two numbers. 

46. The Remainder^ or difference between two numbers, 
is the result of the operation. 

47. When the two numbers are equal, either may be the 
minuend, and the remainder is 0. 

48. Principles which control the operationa. 

1. The difference of two numbers added to the less nmnber, giveB 
the greater; 

2. Like units alone can be taken from each other; 

8. The difference is the same, if both numbers be eqo^y increased. 

49. Operations and Rule. 

1. From 869 take 327 ; that is, from 8 hundreds 6 tens and 
9 units, take 3 hundreds 2 tens and 7 units. 

Analysis. — ^Place the numbers so that units of the opkration. 

same order may fall in the same column. Begin- 8 6 9 min* 

ning with the lowest order, we take units from units ; 3 2 7 sab. 

then tens from tens ; then, hundreds from hundreds ; 

and find the remainder to be 542. ^ * ^ ^®"^ 

42. What is the difference between two numbers? — 43. What if 
subtraction? — 44. What is the minuend? — 45. What is the subtra- 
hAid? — 46. What is the remainder, or' difference? — 47. When is the 
remainder ? — 48. What are the three principles that control the opera- 
tions of Subtraction? — 49. Give the rule for finding the difierenoe of 
two nnmbeTB, 
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624 = 6 12 


s 

i 

4 


393 = 3 9 

1 


3 
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2. From the number 624 take 393. 

Analysis. — Having written down tlie nmnbeis, we sabtract 8 fironi 4, 
and find a remainder 1. At the next step we meet a difficoltj, for we 
cannot sabtract 9 tens from 2 tens. 

Take 1 hundred = 10 tens, firom the 6 hnn- 
dreds, and add it to the 2 tens. Then, 9 tens 
from 12 tens, leaves 3 tens, and 3 hundreds from 
5, leaves 2 hundreds, and the remainder is 231. 

The remainder can be found hj adding, men- 
taDy, 10 to 2 tens, and then saying, 9 from 12, 
leaves 3 tens ; then adding 1 to 3 hundreds, and ^31 = 231 

say, 4 from 6, leaves 2 hundreds. 

The process of adding 10 to a figure of the minuend, and returning 
1 to the next figure of the subtrahend, at the left, is called borramng. 

3. From 6 T. 14 cwt. 2 qr. 20 lb. 12 oz^ take 4 T. 17 cwt. 
I qr. 21 lb. 10 oz. 

Analysis. — ^Taking 10 oz. from 12 oz., 2 oz. 
remain. At the next step we find a diffi- 
culty, for 21 lb. cannot be taken from 20 lb. 
We then take 1 qr. = 25 lb. from the 2 qr. 
and add it to the 20 lb., making 45 lb. ; then 
say, 21 lb. from 45 lb. leaves 24 lb. ; we then 
add 1 to the next left-hand figure of the 
subtrahend, and say, 2 qr. frx>m 2 qr. leaves 
; then 17 cwt. firom 34 cwt. leaves 17 cwt., 
and 5 firom 6 leaves 1 ton. 1 17 24 2 

Bnle. 

I. Set doton the less number under the greater, so that units 
cf tJie same value shall faU in the same column: 

n. Begin with the units of the lowest denomination, and 
'subtract each number from the one above it: 

III. When the number of units in any denomination of thi 
minuend is less than in the same denomination of the subtra- 
hend, sujppose so many units to be added as make one unit of 
the next higher denomination; after which, add 1 to the nexl 
denomination cf the siebtrahend, and suhiro/d as bef<yre. 
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T. 

6 


owl 

50 
14 


qr. 

2 


lb. 
20 


OS. 

12 


4 

1 


17 


I 

1 


21 


10 


1 


17 





24 


2 


6 


34 


I 


45 


12 


4 


17 


1 


21 


10 
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Proof. 
50. There are three methods of proving Subtraction : 

I. Add the remainder to the subtrahend. If the xoorh u 
right ^ the sum wiU he eqiial to the minuend. 

II. Subtract the remainder froni the minuend. If the work 
is rights the remainder vnU be equal to the subtrahend. 

III. Find the excess of 9'« in the minuend, in the suhtror 
hendf and in the remainder. If the work is right, the excess 
of 9^s in the tvx) last numbers will he equal to the excess of 
9'fi in the first. 

NonL — ^The third method is only applicable to simple numbeiB. 

What is the difference between 8T4136 and 45302? 

1st Method. 2d Method. 

8*74136 828834 874136 

45302-] 45302 828834 



828834^ 


874136 45302 




3d Method. 


874136 


. . . 2 excess of 9's in the first. 


45302 


. . . 5 " " second. 


828834 


. . . 6 " " 


6 + 6 = 11 : 


hence, the excess of 9's in the last two numben 


i8 2. 





Reading. 

61. What is the difference between 426 and 295? 

By the common method, which is spelling, we say, opbbatiov 

6 from 6, leaves 1 ; 9 from 12, leaves 3 ; 1 to carry to 2, 4 2 6 

are 3 ; 8 from 4, leaves 1. 2 9 5 

By reading the wokIs which express the final result, 

we make the operations mentally, and say, one, three, one, 1 o 1 

50. How many methods of proof are there ? What is the first ? What 
the second? What the third? 

51. What is spelling of numbers? What is reading? 
ffj9. How do you find the difference between two dates? 
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OPKRATION. 

yr. ma dik hr 

1855 1 4 15 

1801 3 4 12 

54 4 3 



Time between Dates. 

62. What time elapsed between the inaagoration of Mr. 
Jefferson, March 4th, 12 o'clock ii., 1801, and July 4th, 3 p.m., 
1855? 

Ajxllysib, — ^Place the earlier date under the 
later, writing the number of the year, reckoned 
&om the beginning of the Christian Era, on the 
left. Then, write in the same line the num- 
ber of the month, reckoned from the first of 
January, the number of the day, reckoned from 

the first of the month, the number of the hour, reckoned from 12 at 
nighty and write the number of minutes and seconds, if there are any, 
still at the right. Hence, to find the time between two dates. 

Rule. — Write the earlier date under the later, and subtract 
08 in compound numbers (Art. 49). 

Note. — 1. In finding the di£ferenoe between dates, as in casting 
interest, the month is regarded as the twelfth part of the year, and 
as containing 30 days. 

2. The dril day begins and ends at 12 o'clock at night. 

3. If the earlier date is before the Christian Era, the sum of the 
nmnbers will express the diflbrence of time. 







Examples. 






(1) 


(2) (3) 


(O 


Prom 


412561 


103196 900312 


1160134 


Take 


109211 


41211 161301 


48207 




(5) 


(6) C^) 


(8) 




rada. 


doUn. BlUk 


btfrela 


Prom 


14623451 


8600000 162341 


8462 


Take 


32100169 


161820 , 56321 


4011 




(9) 


(10) 


(11) 




tnubeli 


inehM 


minotei. 


from 


100000 


200163194 3601189412 


Take 


81214 


2142019 


woaiifii 
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(12) 


(13) 


no 


From 


oordflb 

4200000 


tjallona. 

8888777 


poinds. 

100000000 


Take 


S25 


9999 


58 




(16) 


(16) 


(17) 


Prom 


«84t5.656 


$1000.759 


$4871036.008 


Take 


32.015 


194.376 


17362.25 




(18) 


(19) 


(20) 


Prom 


25 12 6 2 


T. ewt qr. lb. 
5 17 3.21 


yd. qr. lu 

137 1 3 


Take 


10 14 3 1 


2 9 1 14 


19 3 2 




(21) 


(22) 


(23) 


Prom 


L. mi Air. rd. 
75 2 7 37 


T. hhd. g»L qt pt 

14 1 26 2 1 


A. B. P. 

100 2 27 


Take 


16 1 4 9 


5 3 35 3 1 


10 3 30 




(24) 


(25) 


(26) 


Prom 


bosh. pk. qt 

1000 3 4 


eotd. ft. In. 

226 42 1242 


E. B. qr. na 

42 1 2 


Take 


25 1 6 


100 112 720 
(29) 


16 4 3 


(27] 


1 (28) 


(30) 


ft f 
144 10 


3 5 5 
5 27 4 


e E.E. qr. na. 
1 174 3 1 


E.F. qr. na 
171 1 3 


64 11 


7 14 7 


2 49 4 2 


74 3 2. 


(31) 


(32) 


(33) 


(34) 


U 12 


qr. owt qr. lb. 

2 17 1 21 


qr. lb. oz. 

143 22 12 


lb. ox. dr. 
174 11 10 


1 U 


3 .14 2 24 


74 19 14 


39 12 18 



. 






4» 


(86) 


(36) 


(8T) 


(38) 




A. >. p. 


A. S. p. 


d«. br. mlB. 


hr. mla. 


Ma 


12 ] 32 


112 1 81 


167 21 60 


Ut 60 


51 


1 3 U 


14 2 3T 


19 23 54 


94 59 


5T 



89. From $10000 take $1240.37f 

40. From 183701289 take 34627. 

41. From 17 yc 9 mo. Iwk. 6 da. take 10 yr. 11 mo. 2\vk. 
5da. 

42. From 144R 7 S 63 13 take 66R 6? 73 13. 

43. From two eagles seyen dimes, take twelve dollars and 
fifty cents. 

44. From f jrtj dollars twelve and a lialf cents, take twenty- 
five cents and seven mills. 

46. From one eagle five dollars six dimes and ten cents, 
take five dollars seven cents and four mills. 

46. What sum of money added to iSll 14s. 9^ will make 
iS133 lis. 9^.? 

47. An apprentice, who is 14 years 11 months 3 weeks 
14 hours 68 minutes old, is to serve his master until he is 21 
years of age. How long has he to serve ? 

48. The greater of two numbers is seven millions three 
hundred and four thousand and ten ; the less is nine hundred 
and fifty thousand one htmdred and forty. What is their differ- 
ence? 

49. Mont Blanc, the highest mountain in Europe, is 16680 
feet high ; Ohimborazo, the highest in America, is 21427 feet 
What is the difference in their heights? 

60. A man sold his farm for seven thousand five hundred 
and thirty dollars, which was fifteen hundred and ten dollars 
more than he gave for it. How much did he give for it ? 

61. The revenue collected at the port of New York for the 
year ending 80th June, 1863, was (38289S41.68 \ at Philadftl- 

8 



so suBTBAcnoy. 

phia, $4531046.16; ftt Boston, $7203043 52; ftt Baltimore, 
$836437.99. How mnch more was collected at tlie port of 
New York than at the other three? 

53. A man engagh^ m trade, found, at the end of fiye years, 
that he had increased his capital ten thousand three hundred 
and ten dollars, and that his whole cqntal amounted to forty 
SIX thousand fire hundred dollars. How much did he com 
inence with? 

53. The minuend exceeds the remainder by 683021, and th 
remainder is 902563. What is the subtrahend? 

54. The amount of tea consumed in the United States in the 
year 1846, was 16891020 pounds; the amount of coffee, 
124336054 pounds. How many more pounds of coffee than of 
tea were consumed? 

55. What number is that to which, if you add 3726, the sum 
win be ten thousand? 

56. From a stack of hay containing 9 T. 3 qr. 20 lb., I sold 
4T. 17cwt. 22 lb. How much was then left? 

57. A owes B £25 ; after paying him £5 9^., how much 
will he still owe him? 

58. If the distance- from New York to Liverpool be 3100 
miles, what distance remains after a ship has sailed 800 mL 5 fur 
86 rd.? 

59. Mr. Jones bought a farm for three thousand five hun- 
dred dollars and fifty cents ; he sold the same for three thou* 
sand three hundred dollars and eighty-seven and a half cents 
how much did he lose by the bargain? 

60. If a lot of goods is bought for $750, and sold fo 
$925.87^, what will be gamed? 

61. If I buy a bushel of wheat for $1.87^ ; ten gallons of 
moVisses for $2.50 ; five yards of cloth for $12.37^ : how ranch 
change must I receive back, if I give in payment two ten- 
do/far bllbf 
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68. Tlic population of the United States in the jear 185G 
was 23191876, of which 3204313 were slayes : what was the 
&ee population? 

63. England contains 50922 square miles; Scotland, 31324 
fiquaie miles ; Wales, 1398 square miles ; the United States 
contain 2988892 square miles. How manj more square miles 
does the United States contain than the whole of Oreat Britain f 

64. A gentleman of fortune owning an estate of two hun> 
dred thousand dollars, bequeathed thirty thousand dollars to 
objects of charity ; twenty-five thousand two hundred and fifty 
dollars to each of his three sons ; twenty thousand five hundred 
and seyenty-fiye dollars to his daughter ; and the remainder to 
his widow, Hoiiif much did the widow receive? 

65. The population of New Orleans, in 1860, was 1163*75 ; II 
1854 it was 139190 : what was the increase in four years ? 

66. Having deposited $1500 in a bank, I drew out at one 
time, $475.12^ ; at another time, $300 ; at another, $526,25 : 
how much remained ? 

67. If the Declaration of Independence was made at precisely 
12 o'clock, on the 4th day of July, 1776 : how much time will 
have passed to the ^th day of March, 1857, at 30 minutes past 
3 o'clock, p. M. ? 

68. If I borrow $1576 of a friend, and afterwards pay hiin 
$920.87^ : how much will I still owe him ? 

69. The first settlement made in the United States was at 
Jamestown, in Yirginia, May 23, 1607 : how many years, months, 
and days, from that time to the 4th of July, 1856. 

''0. The sum of two numbers is 36804, and the greater is 
eighteen thousand nine hundred and twenty-seven : what is the 
lesp. number? 

71. The revenue of the United States in the year 1853 was 
$61337574 ; the expenditures, $54026818 : how much did the 
revenue exceed ^the expenditures ? 
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72. From a box of sugar, containing *19 cwt. 1 qr. 16 lb.| 
there was 14 cwt. 3 qr. 22 lb. taken: how much was left? 

TS. A ship-builder sold a vessel for $50316, which cost bun 
$42918 : how much did he gain ? 

14. A farmer sold his farm for six thousand three hundred 
and seventy-five dollars ; 'after paying his debts, he has four 
thousand and fifteen dollars left: what was the amount of his 
debts ? 

15. Gunpowder was invented in the year 1330: how many 
years from that time to the year 1856? 

16. What number increased by five thousand eight hundred 
and twenty-nine, will become 12103 ? 

*l*l. A speculator bought a quantity of flour for $2084.50 ; of 
bacon, for $160.81^; of hops, for $1836.25. He sgld the flotyr 
for $2315.60 ; the bacon, for $912.315 ; the hops, for $1150 : 
what did he gain or lose on the whole? 

18. A farmer has two pastures, one containing 9 A. 3 K. 
32 P.; the other, 12 A. 29 P. He has also two meadows, one 
containing 10 A. 2 K. ; the other, 15 A. 1 R. 20 P. : how much 
more meadow than pasture has he? 

19. From a pile of wood contaLuing 16 cords and 6 cord feet, 
was taken at one time 20 cords and 48 cubic feet; at another 
time, 14 cords 1 cord foot and 80 cubic feet: how much re- 
mained in the pile ? 

80. A gentleman purchased a house worth $9436 ; a carriage 
for $415.50 ; a span of horses for $840.40. He paid at one 
time, $5260; at another, $1215.31^; at another, $936.42: how 
much remained unpaid? 

81. If a ship and cargo are valued at $41568.481, and the 
cargo alone at $3406^50 : what is the value of the ship without 
the cargo? 

82. A note on interest, dated July 1st, 1853, was to be paid 
March 20th, 1856: how long was it on mtet^slt » 
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83. A gentleman dying left an estate of $50000 ; after paying 
bis debts, wbieb amonnted to $5647.50, he desired that each of 
bis two sons shonld receive $15000, and his widow the remain- 
der: how mnch did the widow receive? 

84 Boi^bt a hogshead of wine, from which was drawn 32 gaL 
I qt. . pt. : how mnch remained in the cask ? 

85. The population of Chicago, in 1850, was 29903 ; in 18&5 
it was 80025 ; what was the increase in five years ? 

86. A land speculator, owning twenty-five thousand acres of 
land, sells at one time fifteen hundred acres; at another, four 
thousand seven hundred ; at another, twenty-five hundred acres ; 
at another, seven hundred and fifty acres : what number of acres 
has he left? 

8T. The latitude of New Orleans is 29° 51' 30" ; that of 
Boston, 42° 21' 23": what is the difference in the latitude of 
these two places? 

88. A person bought a span of horses for three hundred 
dollars ; a carriage for $410.50 ; a harness for $50,675 ; he sold 
the whole for six hundred dollars : did he gain or lose, and how 
mnch ? 

89. The population of Great Britain and its adjacent islands, 
in the year 1841, was 18664761 ; m 1851 it was 20936468 : 
what was tiie increase of population in ten years ? ' 

90. From a piece of cloth containing 47 yards, a tailor cut 
14 yd. 3.qr. 2 na. : how much was left? 

91. A tradesman failing in business, was indebted to A iS105 
IDs. lid,; to B, £121 10s. 9^.; to C, ^234 18s. lOd.; to D. 
JS500 19s.; to E, £*100 14s. 6^d. When this took place, he 
had in cash £bO ; in goods, £d50 14s. 9d. ; in household fumi 
ture, £M lis. ; and his book accounts amounted to £9i 14s. 8d 
If all these were given up to the creditors, how much would 
they lose ? 
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MULTIPLICATION. 

63. Multiplication is the operation of taking one number as 
many times as there are noits in another. 

64. The Muizhpligand is the number to be taken. 

66. The Multiplier is the number denoting how many times 
the multiplicand is to be taken. 

66. The Product is the result of the operation. 

67. A Composite Number is one produced by multiplying two 
or more numbers together. Thus, 60 is a composite number, 
because 3 x 4 x 5 = 60. 

58. A Factor is any one of the numbers which, multiplied 
together, produce a composite number. Thus, 3, 4, and 5 are 
factors of the composite number 60. 

Note. — 1. The product, after multiplication, is a composite number, 
and the multiplicand and multiplier are ftictors or producers of the 
product. 

2. Multiplication is a short metTiod of addition. For, if the multipli- 
cand be written as many times as there are units in the x multiplier, 
and the numbers added, the sum will be equal to the multiplicand 
taken as many times as there are units in the multiplier. 

69. Product of two facton. 

Multiply the number 6 by 4. 

6 

Analysis.— Write, in a horizontal line, 
as many I's as there are imits in the mul- 
tiplicand, and write as many such lines as 
Uiere are units in the multiplier. It is 
then evident that the product will contain 
as many units as there are in one line, 
taken as many times as there are lines. 

diaxige now the multiplier into the multiplicand 
4 br d 



r 


11111 


1 


11111 


1 


1111 1 


A 


11111 


and 


: that id, moltiply 
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Write, in a vertical line, as many I's as there are units in tlie new 
moltiplicand (4), and as many vertical lines as there are onits in the 
new multiplier (6), when it is again evident that all the I's will repre- 
sent the nnmber of units in the product. Hence, 

The product of tvoo factors is the same, whichever factor U 
imd 08 the mvltiplier. 

Thus, 3x1 = 7x3 = 21; 
9x5 = 6x9 = 45: 



also, 6x3 = 3x6 = 18 
also, 8x6 = 6x8 = 48 



60. Product of Several Factors. 
Moltiplj the nnmber 7 by the composite nnmber 6 = 2x3. 



7 
21 2 



42 



ai; 



X 



^ |2 X 7 


= 14 
3 


•2 


42 


2 





AHAiiYSis.— Write 6 horizontal lines with 7 units in each, and it is 
evident that the product of 7 X 6 = 42, will express the number of 
emits in all the lines. 

Let us first connect the lines in sets of two each, as at the right , 
the number of units in each set will then be expressed by 7 X 2 = 14. 
But there are three sets ; hence, the number of units in all the sets is 
14X3 = 42. 

Again, if we divide the lines into sets of 8 each, as at the left, the 
number of units in each set wiU be equal to 7 X 8 = 21 ; and since 
there are two sets, the whole number of units will be expressed by 
21 X2 = 43. 

63. What is Multiplication?— 54. y^haX is the number to be taken 
called?— 55. What is the multiplier?— 56. What is the product?— 
57. What is a composite number? — 58. What is a fector? Is the prod- 
act, after multiplication, a composite number? What are its factors? 
Why is multiplication a short method of addition ? 

59. In how many ways may 6 and 4 be multiplied together? How 
do the two products compare with each other ? What principle does 
this prove? — 60. If several Actors be multiplied together, is the prod- 
uct changed by changinir their order? 
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Since tlie product of either two of the three fiustc»8^ 7, '3, and 2^ 
will be the same, whichever be taJcen for the multiplier (Art 6dX 
and since the same principle will apply to that prodnct and to the 
other fBiCtor, as well as to any additional factor, if introduced, it followB 
that, 

2%e product of any number of factors vriU be the sa/ne in 
rohatever order they are multiplied, 

61. When the multiplier is a composite number. 
.1. Multiply 215 by 36 = 3x3x2x2. 
Now, 215x36 = 216x3x3x2x2: 

hence, from the last principle, 

I. Separate the composite number into its factors: 

II. Multiply the multiplicand and the partial produ<^s by 
the factors, in succession, and the last product will be the entire 
product sought. 

Note. — ^Any number whatever, as 440, ending with 0, is a composite 
number of which 10 is a &ctor : for, 440 =• 44 X 10. If there are two 
O's on the right of the significant figures, then 100 is a is/c^r ; and 
so on for a greater number of ciphers. Hence, when there are ciphers 
on the right of idgnificant figures, either in the multiplicandr or multi- 
plier, or both 

Multiply the significant figures together, and then annex the 
ciphers to the product, 

69* General Case and Rule. 
1. Multiply the number 627 by 214. 

ANAiiYSis. — ^The multiplicand 627 is to be taken oferatioh. 

314 times ; that is, 4 units times, 1 ten times, and 6 2 f 

3 hundred tim^s. Taking it 4 units times, gives 2 14 

8508 ; taking it 1 ten times, gives 627, of which the 25^08 

lowest unit is 1 ten; hence, 7 is written in the iem ^^n 

place; taking it 2 hundred times, gives 1254, the 12 5 4 

lawe^ unit of which is 1 hundred. Adding, we have — 

184178 for the product. 13 417 8 

NoTB. — ^When the multiplier contains more than one figure, the 
product obtained by multiplying tlie multiplicand by a single figura 
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is eilled a partial prodfueL In the wrainple, thore are tliree partial 
pR)diictB» 2506, 637, and 1254. The wm of the partial prodneta ia equal 
to the product sought. 

Principles from the Analysis. 

1. If nnits be multiplied bj tmits, the unit of the product will 
bel 

3. If tens be multiplied by units, the miit of the product will be 
] ten. 

3. If hundreds be multiplied bj units, the unit of the product will 
be 1 hundred; and so on. 

4. If units of the first order be multiplied by units of a higher 
Older, the units of the product will be the same as that of the higher 
order. 

5. If units of any order be multiplied by units of any other order, the 
unit of the product will be of an order one less than the sum of the 
units demoting the two orders. 

2. Multiply the compound nmnber £Z Ss. 6d. 3far. by 6. 

ANAL.T3I8.— Multiplying 8 fEurthings by 6, we 
have 18 farthings, equal to 4d. and %fax.; set 
down the 2£ur.: then, 6 times 6d. are 80d., and 
4 ]ience to carry, are 40d., equal to 3 shillings 
and 4d.: men, 6 times Ss. are 48s., and 8s. to 20~Tl 4 2 

carry, are 51 shillings, equal to £2 and 11 shil- 
lings ; then. 6 times £8 are £18, and £2 to carry, are £20, which set 
down. 

Note. — ^The unit of each product will be the same as the unit oi 
the multiplicand. Hence, for the multiplication of all numbers, wo 
have the Ibllowing 

Bule. 

Midtiply each order of units in the mtUtiplicand, in succes 
siorif beginning with the lowest, by each figure in the mtdtiplter 
and divide each product by so many units as make one unit 
of the next higher denomination : write down each remainder 
under the units of its ovm order ^ and carry the quotient to 
the next product, 

8* 
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r. 


£ 


8. 


d. 


Sir. 


3 


8 


6 


3 

6 
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NoTB.— -In mnltiplTiiig United States moiiej/cue must be taken 
to point off as many plaoea te oents and mills as tbere are in tke 
mnltiplieand. 

63 Principles govmdng Mohiplication. 

The principles governiiig *the operations of multiplieation, are 
onalDlj the following : 

1. There are three parts in every operation of Mnltiplication : Firsts 
the muUiplicand; second, the fmUHpHer; third, the product, 

2. The multiplier is always an abstract nnmber, and shows how 
many times the multiplicand is to be taken. 

3. The nnit of the product is always the same as the tmit of the 
multiplicand. 

4. The product is equal to the sum of the partial products which 
arise from multiplying the multiplicand, in sucoeesion, liy each figure 
of the multiplier. 

5. If the multiplier is 1, the product will be equal to the multi- 
plicand. 

6. If the multiplier is greater than 1, the product will be as many 
times greater than the multiplicand as the multiplier is greater 
than 1. 

7. If the multiplier is less than 1, the product will be such a part 
of the multiplicand as the multiplier is of 1. 



61.. How do you multiply when the multiplier is a composite number 1 
Wliat is one factor of a number ending in ? What is one fsctor when 
the number ends in two O's? In three O's? &c How do you multiply 
such numbers together? 

62. Explain the operation of multiplying 627. by 214. What is a 
partial product? Explain the five principles which come from tliis 
analysis. Give the general rule for multiplicatioil. 

68. What is the first principle governing multiplication? What the 
second? What the third ? What the fourth ? What the fifth? What 
(he sixth ? What the seventh ? 

64. How many methods are there of proving Multiplication ? What 
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Proof. 
64. There are three methods of proving MoltipUcation : 

I. Write the multiplier in the place of the mtdtiplicand^ 
mi find the product, as before: if the voork is right, the two 
product wiU he ike same, 

l\ By casting out the Vs 

HI. Divide the product by the multiplier, and the resul 
wiU be the mtdtiplicand. 



Multiply 
By 



80432 
506 



First Method. 

506 
80432 



506 
80432 



482592 
402160 

40698592 



1012 


4048 


1518 


2024 


2024 


1518 


4048 


1012 



40698592 



40698592 



Note. — ^Although we generally begin the multiplication by the figure 
of the lowest unit, yet we may multiply in any order, if we only pre 
serve the places of the different orders of units. In the example at the 
ri|i:ht, we began with the order of tens of thousands, or 5th order. 

Second Method. 

Let it be required to multiply any two numbers together, as 
641 and 232. 



ANAiiYBis. — ^We first find the excess over 
exact 9's in both finctors, and then separate 
each &ctor into two parts, one of which shall 
contain exact 9's, and the other the excess, 
and unite the two by the sign plus. It is now 
required to take 639 + 2 = 641, as many times 
as there are units in 225 + 7 = 232. 

Every partial product, in this multiplica- 
tion, contains exact 9*8, except 14, which con- 
tains one 9, and 5 over ; and as the same may 
be shown for any two numbers we 8o<^ that, 
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641 = 639 + 
232 = 225 



-4- 7 



4473 4- 14 
450 
8195 
1278 
1278 

J48698 + 14 
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If we find the excess of 9's in each of tvx> factors^ and then 
multiply them together, the excess of 0*s in their product wiU 
be equal to the excess of 9's in the product of the factors* 



Multiply 

By 

Prod. 864203595 



(1) 

8t603 

9865 



Examples. 

Ex. 

. 6 
. 1 



6 



(2) 
81832t 
98t4 



8080160t98 



2 
1 



2 



S. By mnltiplication, we have, 



Bz.4. 

1285 



Bz. & Bz. i. Bz. of product, 9l 

X 143 X 9t6 = 1016t52880. 



Akaltsib. — The excess of 9*s in the product is found by multiplying 
together the excess of 9's in the factors, and casting out the 9*8 from 
the product The excess thus found is equal to the excess of 9's in 
the final product of the numbers. 

EZ.B. Ex. 4. E^O. Ez.0. 

4. We have, also, 869 x 49 x 36 = 1532916, 

Note. — ^When the excess of 9's in any &ctor is 0, the excess of 9*8 
In the product is always 0. 



Bzamples. — Simple Numbers. 



(1) 

84T046 
8 



(») 



42 

(8) 
14168 
285 



(2) 


(3) 


(4) 


9807602 
1 


510409 
6 


216981 
9 


(6) 




(1) 


8163021 
126 




90031746 

274 


(9) 




(10) 


894126 
4514 




20034645 - 
6481 
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When the mnltiplier la a Oompoilto Number (Art 61). 
(11) (12) (13) (14) 

1^1537 87456 890462 75046 



13 



27 



(15) 


(16) 


270456 


315900 


460 


6800 



81 



(H) 

390762 
8100 



12 



(18) 

910000 
640000 



When the nmltiplioand !■ United Statei Onrrency. 
(19) (20) (21) (22) 

$8104.04 $69.4t6 $481,694 $T49.9t2 

12 36 48 96 



(23) 
$67,492 
104 


(24) (25) 

$219,864 $67,492 
140 320 


(26) 
$890.46 
436 


(27) 
$87,041 
3204 


(28) 
$95,004 
3992 


(29) 
$946,274 
9809 


Wbqi the 




Knmber. 


(30) 
« «. d. 

20 6 8 

4 


(31) 

T. V- ><>• <»■ 

3 3 21 14 
.8 


(32) 

Td. n. in. 

16 2 9 
7 


(83) 

12 42 55 
9 


(34) 

Utd. vd. 4t pt 

4 42 2 1 
12 


(35) 

E.F. qr. na. 

24 2 3 
2« 



12$ MULTIPLICATION. 

General EzampleR. 

1. Multiply 18 T. 2qr. 161b. 9oz. by 48. 

2. Multiply 6 yr. 8 mo. 2 wk. 3 da. 42 m. by 56. ^ 

3. Multiply 68 by the factors 9 and 8 of the composite 
lumber 72. 

4. Multiply 67046 by 10 : also by 100. 

6. Multiply 57049 by 100 : also by 1000. 

6. Multiply 4980496 by 1000: also by 10000. 

7. Multiply 90720400 by 100 : also by 10000. 

8. Multiply 74040900 by 1 : also by 10. 

9. Multiply 674936 by 100 : also by 100000. 

10. Multiply 478400 by 270400. 

11. Multiply 367000 by 37409000. 

12. Multiply 7849000 by 84694000. 

13. Multiply 89999000 by 97770400. 

14. Multiply 9187416300 by 274987650000. 

15. Multiply 86543291213456 by 12637482965. 

16. Multiply 76729835645873 by 217834569. 

17. If it costs 2479 dollars to build one mile of plaok-road, 
low much will it cost to build 25 miles? 

18. How far would a vessel sail in 9 days, of 24 hours each, 
it the rate of 15 miles an hour ? 

19. A man bought two farms, one of 125 acres, at 26 dollars 
m acre; another of 96 acres, at 32 dollars an acre; he paid 
It one tune 2500 dollars; at another time, 1725 doUars: what 
remained to be paid? 

20. In 9 pieces of kersey, each containing 14 yd. 3 qr. 2 na., 
bow many yards? 

21. What will 15 gallons of wine cost, at 5s. 3id. per gallon ? 
^^. What will be the value of 416 sheeip, at 12.48 a head ? 



]njLTiPLiaA.TiQir. 68 

23. Bought 40 barrels of floor, at t8.T5 a barrel, and sold 
ihem for $9.12^ a barrel : what was the whole gain 1 

24. What is the weight of 11 hogsheads of sngar, each weigh- 
ing T'cwt 2 qr. 18 11)., and what is its valne, at 6 cents a pound? 

25. A merchant bought 36 faeces of broadcloth, each contain- 
Dg 44 yards, at 4 dollars a yard : what did the whole cost 1 

26. A gentleman, whose annual income is $34 1 9, expends, for 
pleasure and travelling, $600; for books and clothing, t5T0; 
for board and other expenses, $1200 : how much will he hare 
saved in 5 years f 

2T. The number of milch cows in the State of New York, ui 
1850, was 931324 : what was -their value, at $18 each? 

28. If a man travel 20 mi. 5 fur. 16 rd. in one day, how far 
inll he travel in 24 days? 

29. If a man spends six cents a day for cigars, how much 
will he speiid in thirty years, allowing three hundred and sixty- 
five days to the year? 

30. A faimer sold 118 bushels of barley for 62^ cents a 
bushel, and received 5 barrels of flour at $9.8t^ a barrel, and 
the remainder in cash: how much cash did he receive? 

31. Two persons start at the same point and travel in oppo- 
site directions, one at the rate of 34 miles a day, the other at 
the rate of 28 mi^es a day : how far apart will they be at the 
end of 14 days? 

32. An apotheccvry sold 8 bottles of laudanum, each contain- 
ing 10 I 6 3 23 Hgr. : what was the weight of the whole? 

33. A farmer tcok 7 loads of oats to market, each load 
having 20 bags, and each bag containing 2 bush. 3 pk. 6 qt. : 
how many bushels of oats did he take to market? 

34. The greatest number of whales ever captured in the 
northern seas, in o.ie season, was 2018. Estimating the oil 
produced from each to have been 212 barrels, what was the 
amount of oil?. 
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. 85. What is the yalue of an ox weighing ? cwt. 2 <pr. 16 Ib^ 
at 11 cents a pound? 

36. What is the cost of 245 hogsheads of -sugar, each webb- 
ing 984 pounds, at 7 cents a pound? 

87. Bought 6 loads of hay, each weighing IS cwt. 8qr. 21 lb.: 
after letting a neighbor have 2. tons 15 cwt. 1 qr. 5 lb., how 
much was there left? 

88. In an orchard there are 136 apple-treeS; each tree yield- 
ing 1*7 bushels of apples: how many bushels did the n^hole 
orchard yield, and what would they be worth, at 42 cents a 
bushel 7 

39. A flour merchant bought 1845 barrels of flour, at 7 dol- 
lars per barrel He sold at one time 528 barrels, at 9 dollars 
a barrel ; at another time, 856 barrels, at 8 dollars a barrel : 
how many barrels had he left, and at what price could he sell 
them, without gain or loss on the flour? 

40. What are 25 hogsheads of sugar worth, ea€h weighing 
872 pounds, at 6^ cents a pound? 

41. It is estimated that the whole amount' of land appropri- 
ated by the general gOYemment for educational purposes, to the 
1st of January, 1854, was 52770231 acres. What was the value 
of this land, at the government price of one dollar and twenty- 
five cents an acre? 

42. If 30 men can do a piece of work in 25 days, how long 
will it take one man to do it ? 

43. A man desired that his property should be equally divided 
among his 5 children, giving each twenty-seven hundred dollars : 
what was the amount of his property ? 

44. Bought 9 chests of tea, each contaming 72 pounds, at 
37^ cents a pound : what was the cost of the whole ? 

45. A merchant bought a box of goods containing 37 pieces, 
each piece containing 46 yards, worth 7 dollars a yard : what 
did the box of goois cost ? 
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46. A farm, consifiting of 127 acres, was sold at auction for 
$3 1^65 an acre : what snm of money did it bring ? 

47. A drover bought 127 head of beef cattle, at an average 
of 39 dollars per head ; he sold 86 of them for 43 dollars per 
head: for how much per head mnst he sell the remainder, to 
clear on the first cost 1246 dollars ? 

48. What will 75 firkins of batter cost, each firkin weighing 
5& pounds, at 16 cents a pound ? 

49. A bond was given April 20th, 1850, and was paid Sept. 
4th, 1856: what will be the product, if the time which elapsed 
from the date of the bond to the time it was paid be mnltiplied 
by 45 f 

50. What distance will a wheel, 16 feet 8 inches in circum- 
ference, measure on the ground, if rolled over 84 times? 

51. What is the difference between twice eight and fifty, and 
twice fifty-eight? 

52. How much wood in 4 piles, each contaioing 5 cords, 
6 cord feet, and 32 cubic feet? 

53. A man bought 56 acres of land for $25 an acre, and 94 
acres for $32 an acre ; if he sells the whole at $30 an acre, 
will he gain or lose, and how much? 

54. If 12 men can build a wall in 16 days, how many mec 
will build a wall nine times as long in half the time ? 

55. A farm^ sold 4 cows for $25.50 each ; 12 sheep for 
$2.12^ each ; and 3 calves for $7.25 each : what was the 
amount of the sale ? 

56. If it requires 116 tons of iron to construct one milo of 
ailroad, how much would it require to construct a railroad 

from Albany to Buffalo, it being 326 miles? 

57. A merchant bought 9601b. of cheese, at 9cts. a pound; 
1481b. of butter, at 12^cts. a pound. He gave in payment, 
12yd. of cloth, at $4.75 a yard; 1861b. of sugar, at 7 cts. a 
pound,- and the remainder in cash : how much cqaIi dvi \i<^ ^^ I 
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58. How much brandy will supply an army of 25,000 men 
for one month, if each man requires Igal. 2qt. Ipt. 2gL? 

59. It is estimated that the French, during the years 1854 
and 1855, transported to the Crimea 80000 horses, and thai 
TOOOO of them were lost in the same time. Supposing the fiisl 
cost of each horse to be $100, and the cost of transportatioi 
$95 . per head, what was the value of the horses lost I 

60. A man purchased a piece of woodland containing 2t acres, 
at 39 dollars per acre ; each acre produced on an average TO 
cords of wood, which, being sold, yielded a net profit of 45 cents 
a cord : how much did the profit on the wood fall short of 
paying for the land? 

Bilb of Parcels. 

Chicago, June 10, 1867. 

61. Mr. John C. Smith, Bought of David Ibombs. 



14 pounds 
9 " 


of tea, 
coffee, 


at 75 cents, . 
" 14 " . 


...» 

... 


42 " 
3 " 
5 " 

12 " 


sugar, 
pepper, 
chocolate, 
candles. 

Received 


" 11 " 
" 12^ " 
" 56 " 
" 16 " 

payment. 


... 

• • • 

• . • 




$ 

David Toombs. 



New York, March 20, 1857. 
62. Mr. Jacob Johns, Bought of Oeorge Bliss 4h O^ 
48 pounds of sugar, at 9^ cents a pound, . . $ 
6 hhds. of molasses, each containing 63 gallons, at 
2t cents a gallon, 

8 casks of rice, 285 lb. each, at 5 cts. a pound, 

9 chests of tea, 86 lb. each, at 8t^ cts. a pound, 
4 bags of coffee, each 6tlb., at 11 cts. a pounds 

%• 

Kecelved payment, ' Gbo. Buss & Co- 
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Habtfobd, November 21, 1866. 
68. Oideon Jones, Bought of Jacob Thrifty, 

i[8 chests of tea, at $55.65 per chest, . . . t 
851 bags of coffee, 100 lb. each, at 12^ cts. per lb. 
317 boxes of raisins, at $2.75 per box, 
1049 barrels of shad, at $7.50 per bbl. . 
16 barrels of oil, 32 gal. each, at $1.08 per gal. 

Amount, $ 
Becdved the above in full, Jacob Thrifty. 



BAiiTDCOBB, January 1, 1895. 
64. Mr. AM Wirt, Bought of Timothy Stout. 

10 yards of broadcloth, at $4.37^ .... $ 
75 " sheeting, " .09 

42 " plaid prints, " .45 

5 bbl. Genesee flour, " 7.87^ . 
7 pairs of boots, at $1.60 per pair, 
18 bushels of com, at 72 cts. per bushel. 







MoimtEAL, October 16, 


18S6. 


65. Mr. Chas. Snow, 




Bought of Vose, Duncan & Co. 


45 yards of broadcloth, at 93. 


6d. 


, . . £. 


8. d. 


56 " 


" 12s. 


91d. 








16 " Testings, 


" 6s. 


S^d. 








24 tb. colored thread. 


" 68. 


4d. 








12 pair silk hose, 


' Is. 


5|d. . 








08 yards carpeting. 


" I4s. 


lOd. . 









Received payment^ 



YosB, Duncan & Co. 
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DIVISION. 

66. Division is the operation of finding how many times one 
number is contained in another ; or, of dividing a number into 
eqaal parts. 

66. The Dividend is the number to be divided. 

67. The Divisor is the number by which we divide. It is 
t le standard which measures the dividend ; or, it shows iut^) 
how many equal parts the dividend is to be divided* 

68. The Quotient is the result of division. It shows how 
many times the divisor is contained in the dividend, or the 
value of one of the equal parts of the dividend. 

69. The Remainder is what is left after the operation. When 
it is 0, the quotient is a whole number, and the division is exacL 

Numbeni in Division. 

70. There are always three numbers in every division, and 
sometimes four : First, the dividend ; second, the divisor ; third, 
the quotient ; fourth, the remainder. 

There are three methods of denoting division ; they are the 
following : 

12-7-3 expresses that 12 is to be divided by 3 ; 
^ expresses that 12 is to be divided by 3 ; 

3) 12 expresses that 12 is to be divided by 3. 

When the last method is used, if the divisor does not exceed 
12, we draw a line beneath the dividend, and set the qnotient 
imder it. If the divisor exceeds 12, we draw a curved line on 
the right of the dividend, and set the quotient at the right. 

Kinds of Division. 

71. Short Division is the operation of dividing when the 
work is performed mentally, and the results only written down 
It is limited to the cases in which the divisors do not exceed 12. 

72 LoNo Division is the operation of dividiug when all the 
frorlr is expressed. It is used when the divisor exceeds 12. 
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73. Operations and Rnle. 

1. Divide 456 by 4. 

iiTALYBiB. — ^The number 456 is made up of 4 bondreds, 5 tens, and 
6 units, eacb of wbicb is to be divided hy 4 Dividing 4 hundreds 
))7 4, we have the quotient, 1 hundred : .5 tens divided 
hj 4, gives 1 ten, and 1 ten over : reducing this to units, operation. 
lod adding in the 6, we have 16 units, which contains 4, 4)456 

i times : hence, the quotient is 114 : that is, the dividend lT~4 

Otm tains the divisor 114 timeis. 

2. Divide iBll 8s. Td. 3far. by 5. 

AkaIjTBib. — ^Dividing £11 by 5, the quotient is £2, and £1 remain- 
ing. Redtidng this to shillings, and adding in the 8, we have 28s., 
which, divided by 5, gives 5s., and 8s. over. 
This being reduced to pence, and 7d. added, opsratioht. 

gives 48d. Dividing by 5, we have 8d., and * •. d. fcr. 

8d. remainder. Reducing 3d. to fiEirthings, add- o ) 11 8 7 3 

ing 3 &rthing8, and again dividing by 5, g^ves 2 5 8 3 

the last quotient figure, 3&r. Hence, £2 5s. 
8d. 3&r., is one of the five equal parts of the dividend. 

3. Divide 11112 by 321. 

ANAiiYSiB. — ^Having set down the divisor on the left of the dividend, 
it is seen that 327 is not contained in the first three figures on the left, 
which are 117 hundreds. But by observing 
that 3 is contained in 11, 3 times, and some- opkeawon. 

thing over, we conclude that the divisor is 321 ) 11112 ( 36 

contained at least 3 times in the first four ^^^ 

figures, 1177 tens, which is a partial dividend. 1962 

Set down the quotient figure 3, and multiply 1962 

the divisor by it : we thus get 981 tens, which 

being less than 1177, the quotient figure is not too great : we subtract 
the 981 tens from the first four figures of the dividend, and find a 
remainder 196 tens, which being less than the divisor, the quotient 
figure is not too small. Reduce this remainder to units, and add iti 
the 2, and we have 1962. 

As 3 is contained in 19, 6 times, we conclude that the divisor is 
contained in 1962 as many as 6 times. Setting down 6 in the quotient, 
and multiplying the divisor by it, we find the product to be 1962. 
Hence, the entire quotient is 36, or the divisor is contuned 36 times in 
the dividend, and 36 is also one of the 327 equal pax\a oi ^<^ ^VA^siA. 
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Btde. 

1. Beginning with the highest order of units, take for a 

partial dividend the fewest figures thai wUl contain the 

divisor: divide these figures by it, for the first figure of the 

quotient : the unit of this figure wUl he the same as that of 

he partial dividend : 

IL Multiply the divisor by the quotient figure so found, 
and subtract the product from the partial dividend: 

III. Reduce the remainder to units of the next lower order, 
and add in the units of that order found in the dividend: this 
gives a new partial dividend. Proceed in a similar manner 
until units of every order shall have been divided. 

74. Directions for the Operations. 

.. Tliere are five steps in the operation of Division : Ist, To wnte 
aown the numbers ; 2d, To divide, or find how many times ; 8d, To 
multiply ; 4th, To subtract ; 5th, To bring down, to form the*partial 
lividends. 

2. The product of a quotient figure by the divisor must never be 
larger than the corresponding partial dividend: if it is, the quoti^ii 
figure is too large, and must be diminished. 

8. If any one of the remainders is greater than the divisor, the 
quotient figure is too small, and must be increased. 

4. The imit of any quotient figure is the same as that of the partial 
dividend from which it is obtained. The pupH should always name 
the unit of every quotient figure. 



eS. What is Division?— 66. What is the dividend ?— 67. What is the 
ivisor? What does it show?— 68. What is the quotient? What does 
. it show?— 69. What is the remainder? 

70. How many numbers are there in every division ? What are they t 
How many signs of Division are there? Make and name them. 

71. What is Short Division? When is it used?— 72. What is Long 
Division? When is it used?— 73. Explain each of the three ezamplea 

Olve the rule for the division of num\>eTa. 
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5. If the dividend And divisor are both oompoond numbers, Tedace 
tliem to the same unit before commencing the division. 

6. If any partial dividend is less than the divisor, the corresponding 
qsotient figure is 0. 

7. When there is a remainder, after division, write it at the right 
«f tiia quotient, and place the divisor under it. 

76. Principles resulting from Division. 

I. When the divisor is equal to the dividend, the quotient will be 1 

3. When the divisor is 1, the quotient will be equal to the 
dividend. 

8. When the divisor is less than the dividend, the quotient will 
be greater than 1. The quotient will be as many times greater than 1, 
as the dividend is times greater than the divisor. 

4. When the divisor is greater than the dividend, the quotient will 
be less than 1. The quotient will be such a part of 1, as the dividend 
is of the divisor. 

74. — 1. How many steps are there in division? Name them. 

2. If a partial product is greater than the partial dividend, what does 
it indicate? What then do you do? 

3. What do you do when any one of the remainders is greater than 
the divisor? 

4. What is the unit of any figure of the quotient ? When the divisor 
is contained in simple units, what will be the unit of the quotient figure ? 
When it is contained in tens, what will be the unit of the quotient 
figure? When it is contained in hundreds? In thousands? 

5. If the dividend and divisor are both compound numbers, what 
do you do? 

6. K any partial dividend is less than the divisor, what is the cor- 
responding figure of the quotient? 

7. When there is a remainder after division, what do you do with it 7 

75. — ^1. When the divisor is equal to the dividend, what will the 
quotient be? 

2* When the divisor is 1, what will the quotient be ? 

3. When the divisor is less than the dividend, how will the quotient 
compare with 1 ? How many times will it be greater than 1 ? 

4. When the divisor is greater than the dividend, how will the 
quotient compare with 1 7 What part will the quo^onl \>e ol \1 
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Proofe of Division. 
76. There are three methods of proving diTision : 

I. Multiply the divisor by the quotieni, and add ut Af 
remainder, if any : the result shoiUd be the dividend. 

II. Divide the dividend, diminished by the renunnder,^ 
any, b}f the quotient: the resuU should be the divisor. 

II I. Find the excess of 9'8 in the divisor and in the qnfh 
kent ; multiply them together, and note the excess (f Vsw 
the product : this should be eqiuU to the excess of 9'8 tn <k0 
dividend, after being diminished by the r^mainder^ if any. 

lit M«thod. 
In the last example, we had 11112 -5- 327 = 86. 
Now, 321 X 36 = 11112. 



Divisor, 
Qaotient, 36 
Dividend, 11112 



2d Method. 
321, excess of 9*s . 



^ \ Product, 0. 




Examples. 

(1) (2) (3) 

8 ) 19131 4 ) 141368 5 ) 1346840 



(5) 

6 ) 47689872 


(8) 
8)47 19 


3 


(11) 
8)«84 75 


m. 
6 



(6) 

9 ) 10324683 

(9) 

A. & P. 

9 )31 3 11 

(12) 

$ ote. nk 

7)1468 09 6 



(4) 
6 ) 1650930 

(1) 
7 ) 50632149* 

(10) 

yd. qr. n^ 

5 )41 3 1 

(13) 
12)802846 16 
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22. Divide $29.25 by 26. 

23. Divide $10,125 by 21. 

24. Divide $34T.49 by 429. 

25. Divide $751.50 by 150. 

26. Divide $5711.04 by 108 

27. Divide $315 by $35. 

28. Divide $50065 by $527. 

29. Divide $432 by 54. 



Divide 734947644 by 48. 
Divide 8536752 by 36. 
Divide 3367598 by 19. 
Divide 49300 by 725. 
Divide 6477150 by 145. 
Divide 770 by 28. 
Divide $87,256 by 5. 
Divide $495,704 by 129. 

30. Divide 334422198 by 438. 

31. Divide 714394756 by 1754. 

32. Divide 47159407184 by 3574. 
33." Divide 5719487194715 by 45705. 
84. Divide 4715714937149387 by 17493. 

35. Divide 671493471549375 by 47143. 

36. Divide 571943007145 by 37149. 

37. Divide 1714347149347 by 57143. 

38. Divide 49371547149375 by 374567. 
89 Divide 171493715947143 by 571007. 

40. Divide 6754371495671594 by 678957. 

41. Divide 7149371478 by 121. 

42. Divide 71900715708 by 57149. 

43. Divide 14714937148475 by 123456. 

44. Divide 729 A. 2 R 7 P. by 41. 

45. Divide 365 da. 6hr. by 240. 

46. Divide 1298 mi. 2 fur. 33 rd. by 87. 

47. Divide 951ihd. 6 gal. by 120. 

48. Divide 232 bush. 8 pk. 7 qt. by 105. 

How many methods of proof are there for diviedoiiT What are 
What is the proof by multiplication 7 What is the proof bf 

4 
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49. DiTide $18306.25 into seven hundred and twenty-five oquvJ 
Darts. 

50. Bought 7 yards of cloth for 16s. 4d.: what did it cus^ 
^r yard ? 

51. A man travelled 265 ml 6 for. 16rd. in 12 days: ho\^ 
far did be travel in one day ? 

52 If 569 A. 2 R. 23 P. be equally divided among 9 persons 
how much will 5 of them have? 

53. The annual income of a gentleman is $10000 : how modi 
is that per day, counting 365 days to Jthe year ? 

54. What number multiplied by 9999 will give the product ' 
98T551235? 

55. A gentleman owning an estate of $75000, gave one-fourth 
of it to his wife, and the remainder was divided equally among 
his five children: how much did each receive? 

56. The expenditure of the United States for 1853 was 
$54026818 : how much would that be per day, allowing 365 
days to the year? 

57. If 28 yards of cloth cost one hundred and thirty-three 
dollars, what will one yard cost ? 

58. If I pay $637.50 for 51 yards of cloth, what is the price 
per yard? 

59. The city of New York, in 1850, had 104 periodical pub- 
lications, with an aggregate circulation of 78747600 copies : 
what was the average circulation of each? 

60. Bought 19 bushels of wheat for $30,875 : what was the 
cost of one bushel? 

• 61. How ong will 9125 loaves of bread last 5 families, if 
each family consumes 5 loaves a day? 

62. The product of two numbers is 7207272072, and Hq 
multiplier 9009 : what is the multiplicand ? 

63. How many rings, each weighing 4 dwt. 12 gr., can be 
nde from 10 oz. 11 dwt. 12 gr. of goVdl 
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64. If iron is worth 2 cents a pound, how much can be bought 
for 167.60? 

65. If 14 sticks of hewn timber measure 12 T. 38 ft 118 in., 
how much does each stick contain 7 

66. In 1850, Pennsylyania manufactured 286T02 tons of pig 
/ron, and employed 9285 hands : what was the average, product 

of each hand? 

• 

67. The number of college libraries in the United States in 
1850, was 213, containing 942321 volumes : what would be the 
average number of volumes in each? 

68. Supposing the sun to make a complete revolution in 365 
days, what is his daily velocity of rotation? 

69. How many dozen spoons can be made from 3 lb. 11 oz. 
of silver, allowing 15 pwt. 16 gr. to eaieh spoon ? 

70. A gentleman bought a piece of cloth, containing 48 yards, 
at 13.26 per yard. At what price per yard must he sell the 
cloth to gain (60? 

71. If iS75 18s. 9d. will pay 6 men for their weekly labor, 
what amount would pay 18 men at the same rate? 

72. How' many revolutions does the wheel of a railcar make 
in going a distance of 76 miles, supposing the wheel to be 
9ft. 6 in. in circumference? 

73. There is a certain number, which being divided by 3, the 
quotient multiplied by 4, and 6 added to the product, will give 
]8 : what is the number? 

74. If a farm, containing 512 acres, costs $28672, how mucL 
does it cost per acre? 

75. If 288120 be divided into 432 equal parts, what will be 
Die value of one of the parts ? 

76. Light moves with immense rapidity. It comes from the 
sun to the earth in 8 minutes, the distance being 96 millions 
of miles : bow far does it move in 1 second^ 



76 coNTBAtrnoNs m 

CONTRACTIONS IN MULTIPLICATION. 

77. Contractions in Multiplication are short methods of fiol* 
ing products when the multipliers are particular numbers. 

78. To multiply by 26. 

K Multiply the number 356 by 25. 

Akaltsis.— ^ we amiex two ciphers to the mul- opkbahox. 

dplicand, we mWply it by 100 (Art. 61) : this prod- 4)35600 

net is four times too great ; for the multiplier is but _ . 

ime-fimrth of 100 ; hence, to multiply by 26, ^^^^ 

Annex two ciphers to the multiplicandy and divide the r^ 
9ult by 4. 

Examples. 

1. Multiply 287 by 25. | 3. Multiply 6T41 by 25. 

2. Multiply 184 by 25. | 4. Multiply 30T4 by 26. 

79. When the multiplier contains a fractional unit. 

1. What is the product of 15, multiplied by 3J? 

Analysis.— The multiplicand is to be taken 3 and opbratioh. 
one-fifth times : taking it (me-fifth times, which is ^^ 

done by dividing by 5, gives 8, which we write in the • *** 
unit's place: then, taking it 3 times, gives 45, and 3 

the sum 48 is the product; hence, 45 

Take such a part of the multiplicand as the ^^ -^^* 

fraction is of I; then multiply by the integral number, and 
the sum of the products wUl be the reqmred prodv^ct. 

Examples 



1 Multiply 327 by 8i. 

2 Multiply 234T4 by 16^. 
3. Multiply 34700 by 127f 



4. Multiply 1272 by 12f 

5. Multiply 9824 by 272J. 

6. Multiply 3828 by 73^. 



77. What are contractions in Multiplication ?-^78. How do you mul- 
tiply by 25?— 79. -How do you multiply when the multiplier contains a 
Aaetiemd uaitf 
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80. To mtdUpIy by 12f 

1. Multiply the number 286 by 12^. 



OPERAnOH. 



AKALTSifl.~Since 121 ^ one^Mh of 100, 

Annex two ciphers to the multiplicand, and 

diMe the result by S. 3 615 



Examples. 



1. Multiply 384 by 12^. 

2. Multiply 416 by 12^. 



3. Multiply 14800 by 12f 

4. Multiply 610418 by 12^. 



OPBRATIOV. 



81. To mtdtiply by 33}. 

1. Multiply the number 915 by 33J. 

Analysis. — Annexing two ciphers to the mul- . o t *; ft n 

tipUcand, multipUes it by 100 : but the multipUer is oj 9T5U0 

(mMiTd of 100 : hence, 3 2 5 

Annex tvx> ciphers, and divide the resuU by 3. 



Examples. 



1. Multiply 1619252 by 33^. 

2. Multiply 1480124 by 33J. 



3. Multiply 10615512 by 33 J. 

4. Multiply 4442112 by 333J. 



82. To mtdtiply by 126. 

1. Multiply the number 1125 by 125. 

Analysis. — Annexing three ciphers to the mnl- . 

dplicand, mnltiplies it by 1000: but 126 is but 8 )1125000 

cne-eighth of one thousand : hence, 14 6 25 

Annex three ciphers^ and divide the restdt by 8. 

Examples. ' 



1. Multiply 59264 by 125. 

2. Multiply 11593408 by 125. 



3. Multiply 1940812 >y 125. 

4. Multiply 140588 by 125. 



80. How do you xnnltiply by 12}?— 81 How dq you multiply by 
83}?— 82. How do you multiply by 125? 
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Applications. 

83. The analysis of a practical question, in Mpltiplication, 
requires that the miiltiplier be an abstract number; and then 
the unit of the product will be the same as the unit of the mulr 
tiplicand. 

84. To find the cost of several things, 'When we know tb 
price of one, and the number of things 

1. What will six yards of cloth cost, at 8 dollars u yard? 

Analysis. — Six yards of doth will cost 6 times as much as 1 yard. 
Since 1 yard of doth costs 8 dollars, 6 yards will cost 6 times 8 del- 
Iars» which are 48 dollars ; therefore, 6 yards of doth, at 8 dollars a 
yard, wiU cost 48 dollars: hence, 

The cost of any number of things is equal to the price of a 
single thing multiplied by the number of things. 

We have seen that the product of two numbers will be the 
same (that is, contain the same number of units), whichever be 
taken for the multiplicand (Art. 59)! Hence, in practice, we 
may multiply the two factors together, taking either for the 
multiplier, and then assign the proper unit to the product. 
We generally take the less number for the multiplier. 

85. To find the cost, when the price is an aliquot part of a 
dollar. 

NoTK — For definition of Aliquot part, see Art. 98. 

I. Find the cost of 45 bushels of apples, at 25 cents a bushel. 

Analysis. — If the price were 1 dollar a bushel, the ofehatioii. 
cost would be as many dollars as there are bushels.' 4) 45.00 
But the price is 25 cents = J of a dollar ; hence, the ^ 

cost will be one-fourth as many doUars as there are ^ 

bushels ; that is, as many dollars as 4 is contained times in 45, wbic 
is 11, and 1 dollar over. This is reduced to cents by adding two 
eiphers ; then dividing again by 4, we have the entire cost : hence, 

83. What does the analysis of a practical question in Multiplication 
require ? What then follows ? — 84. How do you find the cost of several 
th^s when you know the price of a single thing ?-^5. How do you 
Gnd the coet when the price is an aliquot part of a dollar? 
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Take such a part of the number which denotes the amowU 
of the commodity as the price is of I doUar: the result will 
be the cost in dollars, 

86. To find the cost, when the price contains an aliquot part 
of a dollar 

Find the cost of 45 bushels of wheat, at 12.25 a busbeL 

Analysis. — The cost, at 26 cents per 45 

bushel, would be $11.25; and at $2 per ^^^ j 

bushel, would be $90 : hcnoe, at $2.25, it i ]^ 25 at 25 Cts. 

is $101.25. 90' at «'2.00. 

. Multiply the quantUy by the aliquot *i 01.25 cost. 

part of the dollar : then multiply it by the integral part of the 

price : the sum of the products uxUl he the entire cost. 

Examples. 

1. What would be the cost of 284 bushels of potatoes, at 50 
cents a bushel? 

2. At 33) cents a gallon, what will 51 gallons of mohisses 
cost? 

3. What cost 112 yards of calico, at 12) cents a yard? 

4. If a pound of butter costs 20 cents, what will 175 pounds 
cost? 

5. What will 5*76 bushels of wheat cost, at $1.50 a bushel ? 

6. What will it cost to dig a ditch 129 rods long, at 11.33) 
arod? 

7. At $1.25 a barrel, what will 96 barrels of apples cost ? 

8. What will 3 pieces of cloth cost, each piece containing 25 
yards, at $1 20 a yard ? 

86. How do you find the cost when the price contains an aliquot 
part of a dollar?' 
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87 To find the cost of artiolos sold by the 100 or 1000. 

1. What wiL 544 feet of lumber cost, at 2 dollars per 100 ? 

AjffALTSis.— At 2 dollars a foot, the cost would be 544 X 2 = 1088 dol- 
lars; but as 2 dollars is the price of 100 feet, it follows that 1088 dol 
lars is 100 times the cost of the lumber ; therefore, if we divide 1088 
dollars by 100 (which is done by cutting off two of the right haivl 
figures. Art. 61), we obtain the cost 

Note. — ^Had the price been so much per 1000, we should Lave 
divided by 1000: hence. 

Multiply the qunntity by the number denoting the price: if 
the price he by the 100, cut off two figures on the right hand 
of the product; if by the 1000, cut q^ three, and the remaining 
figures vrUl be the ansioer in the same denomination as the 
price, which, if cents or mills, may be reduxied to doUars. 

Examples. 

• 1. What will be the cost of 3742 feet of timber, at $3^5 
per 100? 

2. At $12.50 per 1000, what will 5400 feet of boards cost / 

3. At $9.15 per hundred, what will be the cost of tSBJ 
oranges ? 

4. What will be the cost of 19816 lemons, at the rate of 
$25 per thonsand ? 

5. Bichard Ames, Bought of John Maple. 

1215 feet of boards, at $9.00 per 1000, 



3120 


" 15.26 


« 


116 


" scantling, " 8.15 


« 


1200 


" tunber, '' 12.06 


« 


2550 


" lathmg, " .16 


100, 


966 


" plank, " 1.12i 
Received payment. 


ti 




John Maplk. 



S7, How do jou find the cost of articles sold by the 100 or 1000? 
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88. To find the cost of articlM sold by tho ton. 
What is the cost of 640 pounds of hay, at $11.50 per ton? 

Ahaltbis.— Since theie are 2000 ofibatio>. 

pounds in a ton, the cost of 1000 2) $11.50 
poondfl wiU he half as mnch as of ^ . ^ ^^^^y^ 

1 ton: viz., $5.75. Multiply this by ^q^ 



the number of pounds (640), and 
cot <^ three places firam the right 
(Art. 87), in addition to the two 



23000 
3450 



places cut off for cents; hmce, $3.68000 

Multiply one-hdLf the price of a ton by the number (f pounds^ 
and cut off three figures from the right hand of the product 
The remaining figures wUl he the answer in the same denomi' 
nation as the price of a ton. 

Examples. 

1. What will be the cost of 15*75 pounds of plaster, at $3.84 
per ton? 

2. If one ton of coal costs $7.37^, what will be the cost of 
3496 pounds ? 

3. What will 1260 pounds of hay cost, at $9.40 per ton ? at 
$10.25? at $14.60? 

4. What will be the cost of transportation of 5482 pounds 
of iron from Pittsburgh to New York, at $6.65 per ton ? 

6. What will be the cost of removing 185191 pounds of 
stone, at $1.87^ per ton? 

6. What will 67418 pounds of hay cost, at 26 dollars a ton? 

1 What will 491046 pounds of plaster cost, at $9.15 a ton? 

8. What is the cost of 9041641 pounds of raihroad iron, at 
$15 a ton? 

88. How <o you find the cost of articles sold by \\i» Vxil 

4* 
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CONTRACTIONS IN DIVISION. 

89. Contractions in Division are short methods of finding 
the quotient when the divisor is a particular number. 

00. By reversing the processes of Arts. 78, 80, 81 and 82 
we have the four following rules : 

1. To divide any nnmbAr by 26. 

Multiply the number by 4, and divide the product by 100. 

2. To divide any number by 12}: 
Multiply the number by 8, and divide the product by 100. 

3. To divide any number by 33}, or 333}, Ac: 

Multiply the number by 3, and divide the prodiust by 100, 
or 1000, (&c. 

4. To divide any number by 126: 
Multiply by 8, and divide the product by 1000. 



Examples. 



1. Divide 6350 by 25. 

•2. Divide 656280 by 25. 

3. Divide 72T86T5 by 25. 

4. Divide 628T216 by 25. 

5. Divide 12225 by 12J. 

6. Divide 11926 by l^. 
%' Divide 1160600 by 12^. 
8 Divide 67500 by 33i. 
9. Divide 1308400 by 33i. 



10. Divide 15851400 by 33i 

11. Divide 8072400 by 33^. 

12. Divide 16144800 by 33^. 

13. Divide 31702800 by 33f 

14. Divide 281250 by 125. 

15. Divide 6015750 by 125. 

16. Divide 2026875 by 125. 

17. Divide 6080625 by 126. 

18. Divide 18047250 by 125. 



89. What are Contractions in Division? 

00. Wbst raleg do we get by reveiBlng the four laet prooespee? 
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91. When the divisor is a oompcmite number. 

1. How many feet and yards are there in 288 inches 7 
Analysis. — Since there are 12 inches in 1 foot, opbratiow. 

there will be as many feet in 288 inches as 12 is X2) 288 

contained times in 288; viz., 24 feet, in which tJis qn"o7 

tijut ig 1 foot Since 3 feet make 1 yard, there will ^Lf* 

be as many yards in 24 feet as 3 is contained timet 8 

in 24 ; viz., 8 yards, m which the unit is 1 yard. We 
have thus passed, by division, from the unit 1 inch to the anit 1 foot, 
and then to the nnit 1 yard; that is, in each operation, we have 
inereoied the unit m many times as there are units in the divisor. 

Let us now ose the same numbers, in a different question : 

2. If 288 dollars be equally divided among 36 men, what will 
be the share of each ? 

Analysis. — Since 288 dollars is' to be equally di- opibation. 

vided among 36 men, each will have as many dollars 12) 288 

as 36 is contidned times in 288. Dividing 288 into 12 o\~ol 

equal parts, w^ find that each part is 24 dollars. If ' 

each of these parts be now divided into 3 equal parts, 8 

there will then be 86 parts in all, each equal to 8 
dollars : here, the unit of the resuU tS the same as that of the dividend. 
Hence, we may regard division nnder two points of view : 

1. ^s a process of reduction, in which the unit of each suo 
ceeding dividend is increased as many times as there are units 
in the divisor: 

2. As a process of separating a number into eqical parts; in 
which case the unit of a part unll be the sam£ as that of the 
dividend. 

Hence, when the divisor is a composite number: 

Divide the dividend by one of the factors of the divisor, 
then divide the quotient, thus arising, by a second factor, an 
80 on, tUl eoery factor has been used as a divisor: the last quo- 
tient will be the answer. 

91. How do you divide when the divisor is a composite number? 
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Examples. 
Divide the following numbers by the factors of the divisors: 



1. 2322 by 6 = 2x3. 

2. 37162 by 24 = 4 x 6. 

3. 19152 by 36 = 6 X 6. 

4. 38592 by 48 = 4 X 12. 



5. 1145592 by 12 = 8x9. 

6. 185760 by 96 = 8 X 12 

7. 115776 by 64 = 8x8. 

8. 463104 by 144 = 12 x 13 



NoTB. — ^When there are remainders^ after division, the operation ia 
to be treated as one of reduction. 

92. How to find the true remainder. ^^ 

1. Divide the number 3671 by 30 = 2 x 3 x 6. 

2 )3671 

3) 1 8 35 , . 1 = 1st rem. ... 1 

5 )611 . . 2 = 2d rem. 2x2 = 4 

12 2 . . 1 = 3d rem. 1x3x2 = 6 

Arts. 122J^. For remainfier, 11 

* ANAiiYSis. — DiTiding 8671 by 2, we have a quotient 1835, and a 
remainder, 1. After the third division, the quotient is 122, and the re- 
mainder, 1. Now, it is plain, from the first analysis, that, 

1. The unit o^ the first quotient is as manj times greater than the 
onit of the dividend, fls the divisor is times greater than 1 ; and similarly 
for all the following quotients. 

2. The unit of the first remainder is the same as the xmit of the 
dividend; and the unit of any remainder is the same as that of the 
corresponding dividend. 

8. The unit of any dividend is reduced to that of the preceding 
dividend, by multiplying it by the preceding divisor. 

Hence, to find the remainder in units of the given dividend 
is simply a case of reduction in which the divisors denote th 
units of the scale : therefore, 

To the first remainder, add the products which arise by 
multiplying each of the following remainders by aU the pre- 
ceding divisors^ except its own: the sum wiU be tJie true 
remainder. 
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^ Examples. 
Divide the foUowing numbers, and find the remiunden: 

1. 416705 by 315 = 7 X 9 x 6. 

2. 804106 by 462 = 3 X 2 x 7 X 11. 
'3 756807 by 3456 = 4 x 8 X 9 X 12. 
i 8741659 by 105 = 3 X 6 X 7. 

6 947043 by 385 = 5 X 7 X 11. 
6. 4704967 by 1155 = 11 X 7 X 5 x 8. 
• 7. 71874607. by 7560 = 8x7x9x6x3.- 

93. When the diviaor is 10, 100, 1000, Ac 

1. Divide 3278 by 1000 = 10 x 10 x 10 

Analtbis.— We divide 8278 by 10, by 
Bmply catting off 8, giving 327 tens, mnd opntATioir. 

8 units renudnder. We again divide by 10)32 718 
10, by cuttihg otf the 7, giving 32 hnn- tArTopT" 
dreds, and 7 tens remainder. We again 10)^^ . 8 rem. 
divide by 10, by cutting off the 2, giving 10 ) 3|2 . . 7 rem. 
a quotient of 3 thousands, and 2 hundreds « « |.p«, 

remainder. The quotient then is 3, and a 
ranainder of 2 hundreds, 7 tens, and 8 ^N^i ^^^* 

udts, or 278 : hence, 

Cut off from the right of the dividend as many figures 
ds there are ciphers in the divisor^ considering the figures 
(U the left^ the quotient^ and those at the rights the remainder 

94. When any divisor contains significant figures, with one oi 
more ciphers at the right hand. 

OPSRATION. 

J Divide 875896 by 32000. 321000) 875|896 (27 

Analysis.— The divisor 83000 = 82 X ^ 

lOOO. Dividing by 1000. gives a quotient 235 

B75, and 896 remainder. Then dividing 224 

^82, gives a quotient 27, and 11 remain- "Ttqoa 

a«, which gives the result, 27J||J|: ^^^^^ '®"' 

hence. Ans. 27i^8|. 
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Gut off t by a line, the ciphers from the right of the divisor, 
and a;i equal number of figures from the right of the dim- 
dend: divide the remaining figures of the dividend by the 
remaining figures of the divisor, and to the remainder^ if my, 
annex the figures cut off from the dividend^ and the result 
will form the true remainder. 

Examples. 
Divide the f6llowing numbers : 



1. 1972654 by 420000. 

2. 1762000 by 12000. 
8. 73199006 by 801400. 



4. 11428729800 by 72000. 

5. 86981400 by 146000. 

6. 141614398 by 68000. 



95. When the divisor contains a fraction. 
1. Divide 856 by 4^. 

Analysis.— There are 5 fifths in 1; opsratioii. 

hence, in 4 there are 20 fifths ; therefore, 8 ) 4 2 8 

41 = 21 fifths. In the dividend 856, there ». VTTTT^ * a 

e *. isistv -xi X1.X 7)1426 . 2 rem. 
are 5 tunes as many fifths as nnits 1 ; that i- 

is, 4280 fifths; therefore, the quotient is 2 8 . 5 rem. 

4280 divided by 21, equal 203if. Hence, ^^^ 203W. 

when the divisor contains a fraction, 

Beduce the divisor and divide^id to' the fractional unA 
of the divisor^ and tlien divide as in integral ntmibers. 

Examples. 
Find the quotients in the following examples : 



1. 3245 -^ 16^. 

2. 47804 -i- 15^. 

3. 870631 -r- 14f 

4. 37214 ^ 5H. 



6. 87317 -T- 9|. 

6. 87906 -^ 12f 

7. 95675 -5- 15|. 

8. 71096 -J- 17f 



93. How do you find the true remainder? 
93. How do you divide when the divisor is 10, 100, &c 
94 How do you divide when the divisor contains le&gnificuit BgoM 
with ciphers at the right? 
9S. How do yon divide when the diviaor contains a firactiont 
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Applications. 

96* DiTiflion has three applicatioiui. 

1. Given the number of things and their cost, to find the prioe ol 
ooe thing. 

2. Given the cost of a number of things, and the prioe of one thiog, 
to find the nmnber of things. * 

8. To divide any number of things into a given number of equal 
parts 

Rules. 

I. Divide the number denoting the cost by the mimber of 
things : the quotient vsiU be the price of one : 

II. Divide the number denoting the cost by the price of 
one : the quotient will be the number of thhigs : 

IIL Divide the number denoting the things by the number 
of parts into which they are to be divided: tlie quotiefit wiU 
be the number in each part. 



PRACTICE. 

97* Practice is an easy and short method of applying the 
rules of arithmetic to questions which occur in trade and 
business. 

98. An Aliquot Part of a number is any exact divisor 
of it, whether integral or fractional. Thus, 3 months is an 
aliquot part of a year, being one-fourth of it, and 12^ cents is 
an aliquot part of 1 dollar, being one-eighth of it. 



Aliquot Farts of a Dollar. 



^ of a dollar 

. I of a dollar 

I of a dollar 

\ of a dollar 



= 100 cents. 
= 60 cents. 
= 33^ cents. 
= 25 cents. 
= 20 cents. 



j|- of a dollar 
y^Q of a dollar 
^7 of a dollar 
^ of a dollar 
^ of a cent 



= 12^ cents. 

= 10 cents. 

:= C} cents, 

= 5 cents. 

= 5 mills. 



90. How many applications has division? What are they? Qivc 
the rules. 
97. What is Practice ?-— 98. What is an aliquot pait oC ^ ^tos^t^ 
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Aliquot Farts of a Found. 



£1 . = 20 shillings. 

J of a poond = 10 shillings. 
I of a poond =: 6s. 8d. 
) of a poond = 5 shillings. 



^ of a poond = 4 shillings. 
^ of a poond = 3s. 4d. 
^ of a poond = 2s. 6d. 
^ of a poond = Is. 8d. 



Aliquot Farts of a Tear. 



1 year 

^ of a year 

|> of a year 



12 months. 
6 months. 
4 months. 



J of a year 
^ of a year 
^ of a year 



Aliquot Farts of a Month. 



^ of a month = 15 days. 
^ of a month =10 days. 
J of a month = *li days. 



^ of a month 
^ of a month 
^ of a month 



3 months. 
2 months. 
1 fiionth. 



6 days. 
5 days. 
3 days. 



1. What is the cost of 376 yards of cloth, at $1 15 a yard ? 
AiTALYSis.— At $1 per yard. 



1 


1 


50 


i 


25 


i 



f 376 = cost at $1 per yard. 
188 = cost at 50 cts. " 
_94 = costat25 " " 

$658 = cost at $1.75 " 



876 yards cost $376. Separat- 
ing 75 cents into 50 cents, an 
aliquot part of one dollar, and 
25 cents, an aliquot part of 50 
cents, we take one-half of $376, 
and obtain $188, the cost of 

876 yards at 50 cents per yard. Since 25 cents is one-half of 50 centSi 
we take i of $188, and thus obtain $94, the cost at 25 cents per yard. 
The sum $658 gives the cost at $1.75 per yard. 

2. What is the cost of 196 yards of cotton, at 9d. per yard? 

196s. = cost at Is. per yard 



Analysis.— 9d. = 6d. + 8d. 
The cost of 196 yards at ls.s= 
196s. Since 6d. = i8., the cost 
at 6d.= J of 196a = 98s. The 
cost at 8d. = ^ as much as at 
6d.; } of 98s. = 49s. The cost 
at 9d = the sum = 147s. = 
£r 70. 



98s. = cost at 6d. 
49s. = cost at 3d. 



20 ) 147s. = cost at 9d. 
£*l 7s., entire cost. 
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Examples. 

1. What is the cost of 425 yards of calico, at Is. 6d. per yard f 

2. What is the cost of 4T6 yd. of tape, at Id. Ifar. per yard? 

3. What is the cost of 364 yards of cord, at IJd. per yard f 

4. At 12^ cents = $i a yard, what will be the cost of 4*76(1 
yaxda of bleached shirting"? 

6. At 2s. ^d. = £1 per pair, what will be the cost of 3764 
pairs of gloves ? 

6. If wheat is 3s. 6d. a bushel, what will be the cost of 5320 
bushels ? 

T. If broadcloth costs £1 7s. a yard, what will be the cost 
of 435 yards ? 

8. If linen is 2s. 6d. = 2^. a yard, what will be the cost 
of 660 yards? 

9. What will be the cost of 40 lb. of soap, if 1 pound costs 
6f cents? 

10. What will be the cost of 148 yards of cloth, at $3.76 
a yard? 

11. If one bushel of apples cost 62^ cents, what will be the 
cost of 876 bushels ? 

12. What will be the cost of 1000 quills, if every 5 quills 
cost 11 cents? 

13. If 1 yard of extra-superfine cloth costs $9.60, what will 
be the cost of 86 yd. 2qr.? 

14. What will 6^ yards of cloth cost, at $3.76 a yard? 

15. What will 8} boxes of lemons cost, at $7.25 a box ? 

16. What will 16 J pieces of calico cost, at $20.76 a piece? 
IT. If one ton of iron costs $124, what will be the cost of 

8T. 15cwt. 2qr. 151b.? 

18. What will be the cost of 350 bushels of potatoes, at 
3b. 6d. a bushel, English Currency? 
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LONGITUDE AND TIME. 

99. Tho equator of the earth is divided into 860 equal parte, 
which are called degrees of longUude. 

100. The sun apparently goes round the earth once in 24 
hours. This time is called a day. 

Hence, in 24 hours, the sun apparently passes oyer 360^ of. 
longitude ; and in 1 hour, over 360° ~ 24 = 16°. 

Since the sun, in passmg over 15° of longitude, requires 1 
hour, or 60 minutes of time, in 1 minute he will pass over 
16 -T- 60 = 15' of longitude; and in 1 second of time, he will 
pass over 15' -r- 60 = 16" of longitude : Therefore, 

16° of longitude require 1 hour of tune. 
16' " " 1 minute of time. 

16" " " 1 second of time. 

Hence, 

I. If the longitxAde^ exfpreesed in degrees^ minutes^ di\A 
seconds^ be divided 5y 16 = 3x6, ^Aa quotient' wUl be hourSy 
minutes^ and seconds of time, 

II. j^ time^ expressed in hours^ minutes^ and seconds^ be 
multiplied ^ 16 = 3 xft, <Ae product will be degrees^ minutes^ 
and seconds of longitude. 

Examples. . 

1. Reduce 45° 31' 45" of longitude to time. 

5 )46° 31' 45 " . 
Analysis. — ^We divide by 15, as in com- "ZTZ TI 17 

ponsd numben ; giving us 3 hr. 2 m. 7 sec I 

3hr. 2m. 7 see. 

99. How is the equator of the earth divided? 
100. How long is the son in apparently going round the eaiiht 
What is this time called? How many degrees of longitude does the 
son pass over in a day? How mnch in 1 hour? How much in 1 
minute? How much in 1 second ? How is longitude rednoed to time? 
flow is time reduced to longitude? 
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2. Redace 8hr. 16 m. 40 sec. of time, to longitmle. 

AiTALYBis. — We multiply the seconds, opkratioh. 

minutes, and hours, each by 16, carry- 8hr. 16 m. 40 sea 

ing from one to the other as in the ^-5 

multiplication of compound numbers. 124** 10' 00" 

3. If the difference of time between two places be 42 m 
168^., what is the difference of longitude? 

4. What is the difference of longitude between two places^ 
if the difference of time is 2 hr. 20 m. 44 sec. ? 

5. When it is 12 h. at New York, it is 11 hr. 6 m. 28 sec at 
Cincinnati : what is their difference of longitude ? 

101. Which place has the earlier time. 

When the sun is on the meridian of any place, it is 12 
o'clock, or noon, at that place. And since the sun apparently 
goes from east to. west, it will be past noon for all places at 
the east, and before noon for all places at the west. 

If, then, we find the difference of time between two places, 
and know the exact time at one of them, the corresponding time 
at the other will be found by adding the difference, if that other 
be easif or by subtracting it, if toest, 

102. Knowing the longitude of two places, and the time at 
one place, to find the corre8i>onding time of the other. 

1. The longitude of Albany is 73** 42' west, and that of Buf- 
falo 18° 55' west: what is the time at Buffalo when it is 10 
o'clock A. M. at Albany ? 

Ahalybbb.— The difference of longi- opibatioh. 

t«de is found by subtraction, and ia }^ ^^' 

5<>18'. This difference is changed into '^ " 

the time 20m. 52 sec., by dividing by 15) 5"^ 13' diff long. 

15. Since Buffido is west of Albany, Piff. time, 20 m. 52 sec. 
this difference must be subtracted from 
10 hr., the time at Albany, and the ^^ ^- ^ ™- ^ ^ec. 

remainder shows the time at Bufiklo ?fl T? 

to be hr. 89 UL 8 sec 9 hr 39 m. 8 see. 
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Hence the following 

Rule. — I. Beduce the difference cf longitude to time: 
11. Add the result to the given time, when the place at ukich 
the time is required lies east, and subtract it, when west. 

NoTB. — If the longitudes are both east or both west, the difference 
of longitude is found by subtraction. If one is east and the othei 
west, the difference of longitude is expressed bj the sum. 

Examples. 

1. The longitude of New York is 74® 1' west, and that of 
Springfield, Illinois, 89* 33' west : what would be the time at 
New York when it is 12 m. at Springfield ? 

2. The longitude of Philadelphia is 75° 10' west, and that of 
New York 74° 1' west : what is the time at Philadelphia, when 
it is 3 o'clock p. m. at New York ? 

8. Washington is in longitude 77° 2' west ; New Orleans in 
89° 2' west. When it is 9 o'clock a. m. at Washington, what is 
the time at New Orleans ? 

4. The difference of longitude between St. Louis and New 
York. is 16° 35'. In travelling from New York to St. Louis, 
will a watch, keeping accurate time, be fast or slow at St. Louis, 
and how much 7 

103. The time at each of two places, and the longitude of 
one, being known, to determine the longitude of the other. 

1. New York is in longitude 74° 1' west. In what longitude 
is that place whose time is 10 o'clock a. m., when it is 2 o'clock 
p. H. at New York ? 

101. What is the time, at any place, when the sun is on the me 
ridianl How will the time then be for any place at the east? How 
will it be for any place at the west ? If you hav.e the difference of 
time of two places, and know the time at one of them, how do you 
find the time at the other when it is east? When it is west? 

102. Knowing the longitude of two places, and the time at one, how 
do you find the corresponding time at the other? 

103. If the time at each of the places be known, and thelongltudf* 
of one, how do you find the longitude of the other? 
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Analysm.— Tlie difference of time 
is 4 hi., equal to 60°, which is the dif- 
ference of longitude. Since the time 
at New York is later in the day than 
that of the required place. New York 
must be east of that place, and the 
longitude is found by adding 60° to 
47° 1' which gives 134° 1' west,— the 
wquired longitude. Hence we have I3i° V 
the following 

Rule. — I. Beduce the difference of time to differeruie of 
longitude : 

II. Add. the result to the given longitude^ when the place at 
tchich the longitude is required has the earlier time, and sub- 
tract when it has the later time. 

Examples. 

1. Philadelphia is in longitude 75° 10' west. In what longi- 
tude is a vessel, whose chronometer indicates 11 hr. 30 m., a. il, 
Philadelphia time, when it is 2 hr. 15 mm., p. m., on board the 
vessel ? 

2. The longitude of St. Louis is 90° 15' west. A person at 
that place observed an eclipse of the moon at 10 hr. 40 m., p. h. ; 
another person, in a neighboring State, observed the same eclipse 
22 m. 12 sec. earlier : what was the longitude of the latter place, 
and the time of observation ? 

3. Oxford, in England, is in longitude 1° 15' 22" west. What 
is the longitude of that place, whose local time is 9 o'clock p. h., 
when the time at Oxford, as shown by an accurate chronome- 
ter, is 10 J ojclock, p. M. ? 

4. In going from London, whose longitude is 0, to Oregon 
City, an accurate timekeeper was found to have gained 8 hours 
In what longitude is Oregon City? 

6. A captain obserred an eclipse of the moon at 11 hr. 18 m. 
15 sec, p. M., which was seen at Greenwich, according to the 
Nautical Almanac, at 12 hr. 50 m. 19 sec, p. h. In what longi- 
tude was the yessel ? 
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Applications in the Fundamental Bulee. 

1. What will it cost to build a.wall 96 rods long, at $1.33J 
a rod? 

2. A farmer wishes to pat 1066 bush. 2pk of potatoes ioto 
474 barrels : what quantity must he put into each barrel? 

3. How many barrels of apples, each containing 2| bushels, 
can I buy for |36, at 45 cents a bushel? 

4. The quotient arising from a certain division is 1236 ; the 
divisor is 375, and the remamder 184 : what is the dividend? 

5. The Croton Water Works of New York are capable of 
ilischarging 60000000 gallons of water every 24 hours : what 
is the average amount per minute? 

6. The population of the United States in 1850 was 23191816. 
It is estimated that one person in every 400, dies annually from 
intemperance : how many deaths may be attributed annually to 
this cause in the United States? 

T. If a quantity of provisions lasted 25 men 2 mo. 3 wk. 6 da., 
how long would.it have lasted 10 men? 

8. If a man's salary is $1200 a year, and his expenses are 
$640, how many years will be required to save $6720? 

9. How long will it take to count 20 millions, at the rate of 
80 per minute? 

10. If 3160 barrels of pork cost $47400, how many barrels 
can be bought for $11475? 

11. What, will be the cost of 6 firkins of butter, each cod 
taining 96 pounds, at 12 J eent& a pou'nd? 

12. AVhat will 1000 quills cost, at ^ cent apiece? 

13. What will be the cost of 85^ yards of cloth, at $9| a 
yard ? 

14. What will be the cost of 1 hhd. 2 gal. 3qt. of brandy, 
at 56^ cents a quart? 
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15. What will be the cost of 196 yards of cotton goods, at 
Is. 6d. per yard 2 

16. At 2s. 8d. per bushel, what will 1246 bushels of oats 
cost? 

n. If 112 lb. of cheese cost £2 16s., what is that per pouiitl 7 

IS. What will be the cost of 1426 pounds of hay, at $9.15 
K.T ton? 

19. How much must I pay for the transportation of 8840 
pounds of iron, from Albany to BuiSalo, at $4.50 per ton? 

20. Bought 124 bbl. of potatoes, each containiiig 2^ bush., 
at 33^ cents a bushel : what was the cost ? 

21. There are three numbers, whose continued product is 
16200 ; one of the numbers is 25 ; another, 18 : what is the* 
third number? 

22. If 1 pwt. of gold is worth 92 cents, what would be the 
weight of $10059.28 in gold? 

23. A man sold his house and lot for $4200, and took his 
pay in railroad stock, at 84 dollars a share : how many shares 
did he receive? ' 4 

24. A person bought 640 acres of land, at 15 dollars an acre. 
He afterwards sold 160 acres, at 20 dollars an acre ; 240 acres, 

. at 18 dollars an acre ; and for the remainder he received $4560. 
What was his entire gain, and what did he receive per acre ou 
the last sale? 

25. A piece of ground, 65 feet long and 48 feet wide, is in- 
closed by a wall 12 feet high, and 2^ feet thick : how man} 
cubic feet in the wall ? 

26. What will be the cost of transportation from Montrea 
to Boston of 325640 feet of lumber, at $2.37^ per thousand ? 

27. Bought 684 pounds of hay, at $12.40 a ton : what did it 
cost me? 

28. At $2.12^ a hundred, what will 186 {«et oi \v\\fi\^T ^%\.\ 
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29. How man J shingles will it requira to coyer the roof of a 
building 40 feet long and 26 feet wide, with rafters 16 feet loi^, 
allowing one shingle to cover 24 square inches? 

30.. If 14 lb. 8 oz. 12 pwt 3 gr. of silver be made into 9 tea> 
pots of eqoal weight, what will be the weight of each ? 

31. A man bought 320 barrels of flour for $2688 : at what 
rate must he sell it to gain $1.60 on each barrel? 

82. A farmer has a granary containing 449 bush. 1 pk. 2 qt. 
of wheat ; he wishes to put it into 182 bags : how much must 
he pat into each bag? 

33. A trader bought '750 barrels of flour, for which he paid 
$4875 ; he sold the same for $7.25 a barrel : what was his 
profit on each barrel? 

34. How many sheep, at $1.62^ a head, can be bought for 
$169? 

35. How many canisters, each holding 31b. 10 oz., can be 
filled from a chest of tea containing 58 lb. ? 

36. In 2Q hogsheads the leakage has reduced the whole 
amount to 1358 ^al. 2qt.; if an equal quantity has leaked out 
of each hogshead, how much still remains in each ? 

37. A man bought a piece of land for $3475.25, and sold it 
for $3801.65, by which transaction he made $3.40 an acre : 
how many acres were there? 

38. The whole amount of gold produced in California in the 
year 1855, was as follows : $43313281, sent to the Atlantic 
States ; $6500000, sent directly to England ; and $8500000 
retained in the country. In 1854, the total product of gold in 
California was $57715000 : how much more was produced in 
1855 than in 1854? 

39. If the forward wheels of a carriage, are 12 feet in circum 
fereuce, and the hind wheels, 16 feet l! inches, how many more 
^^DOibB v/ill the forward wheels turn round than the hmd wheeb, 

Rumii^ a distance of 264 miles? 
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40. If a certain township is 9 miles long, and 4^ miles wide, 
how many farms of 192 acres each does it contain? 

41. The total number of land warrants issued during the 
year endmg September 30, 1855, was 34337, embracing 4093850 
acres of land : what was the average number of acres to each 
irarrant? 

42. The longitude of Philadelphia is 75° 10', and that oi 
JSew Orleans 89° 2', both west : when it is 12 m. at Philadel- 
phia, what is the time at New Orleans ?■ 

43. The sun passes the meridian at 12 m., the moon at 8 hr. 
8?)m. P.M.: what is the difference in longitude between the sun 
and moon ? 

44. Two persons, A and B, observed an eclipse of the moon ; 
A observed its commencement at 9hr. 42m. p.m.; B was in 
longitude 73° 20', and observed its commencement 23 minutes 
earlier than A : what was A's longitude, and B's time of ob- 
servation ? 

45. If in 11 piles of wood there are 120 cords 7 cord feet 
5 cubic feet, how much is there in each pile ? 

46. If 16cwt, 2qr. 111b. 10 oz. of flour, be put into mne 
barrels, how much will each barrel contain? 

47. A miller bought a quantity of wheat for $625.40, which 
he floured and put into barrels at an expense of $110.12^ : what 
profit did he make bj selling it for 1900? 

48. America was discovered October 11, 1492 : how long to 
the commencement of the Revolution, April 19, 1775 ? 

49. From a hogshead of wine, a merchant draws 18 bottles, 
each' containing 1 pt. 3 gi.; he then fills three 6-gallon demijohns, 

^ and 4 dozen bottles, each containing 2 qt. 1 pt. 3 gi. : how mucli 
remained in the cask? 

50. In 753689 yards, how many degrees and statute miles? 

51. In 189 m. 3 for. 6rd. 1ft., how niany teftU 
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58. If 24 men can bofld 768 rods of wmll in 1 day, how mai^ 
rods can 48 men boQd in 9 dajs? 

53. A certain nmnber increased bj 1764, and the Bom multi- 
plied bj 209, gives the prodnct of 7913576 : what is the number! 

54. If a man traTels 146 mL 7 fur. 14 rd. 14 ft. in 5 days^ 
how moch is that for each one half-daj? 

55. If 325 acres of land costs $17712.50, how many acres 
can be bought for $545? 

56. JL merchant having $324, wishes to porchase an eqiitl 
number 9f yards of two kinds of cloth ; one kind was worth 
4 dollars a yard, the other was worth 5 dollars a yard : hew 
many yards of each can he buy? 

57. From one-fourth of a piece of doth, containing 68 jd. 
8 qr., a tailor cut 5 suits of clothes : how much did each suit 
contain? 

58. A manufacturer having £5 10s., distributed it among his 
laborers, giving every man ISd., every woman 12d., and every 
boy lOd.; the number of men, women, and boys was equal: 
what was the number of each ? 

59. It is estimated that 1 oat of every 1585 persons in Great 
Britain is deaf and dumb. The population, according to the 
census of 1851, was 20936468 : how many deaf and dumb pe^ 
sons were there in the entire population? 

60. A grocer, in packing 6 dozen dozen eggs, broke half a 
dozen dozen, and sold the remainder for 1^ cents a piece : how 
tfiucn did he receive for the eggs? 

61. How much time will a man save in 50 years, beginning 
with a leap year, by rising 45 minutes earlier each day? 

62. During the year 1866, there were shipped to Great Britain 
from the United States, 408434 barrels of flour ; 2550092 bushels 
of wheat ; 1048640 bushels of com. Supposing the flour to have 
sold for $10.25 a barrel, the wheat for $2.12^ a bushel, and the 
anv for $0.94 a bushel, what was the value of the whole ? 
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d3. Richard Hoe was bom at 6 o'clock, a.m^ Jane 24th. 
1832 : what was his age at 3 o'clock, p. m., on the 10th day of 
January, 1858? 

64. A man dying without making a will, left a widow and 4 
children. The law proyides, in such cases, that the widow shall 
Teceive one-third of the personal property, and that the remaindur 
shall be equally divided among the children. The estate was 
rained as follows : Stocks worth $5000 ; 5 horses, at $85 each ; 
a yoke of oxen, at $110 ; 25 cows, at $22 each ; 150 sheep, at 
t2 each ; some lumber, at $45 ; farming utensils, at $174 ;. house- 
hold furniture, at $450 ; grain and hay, at $380 : what was the 
share of the widow and each child ? 

65. How many shingles will it take to cover the two sides 
of the roof of a building, 55 feet long, with rafters 16 J feet in 
length, allowmg each shingle to be 15 inches long and 4 mches 
wide, and to lay one-third to the weather? 

66. The longitude of St. Petersburgh is 30° 45' east, and that 
of Washington 71** 2' west: what is the difference of longitude 
between the two places ; and what is the tune at St. Petersburgh 
when it is 6 o'clock a. m, at Washington ? 

67. A vessel sails from New York to Liverpool. After a 
number of days, the captain, by taking an observation of the 
sun, finds that his chronometer, which gives New York time, 
differs 1 hr. 44 m. from the time, at the place of observation. If 
his chronometer shows the time to be 3 hr. 12 m., p. m., what is 
the time at the place of observation, and how far is the vessel 
cast of New York ? 

68. A cistern containing 960 gallons, has two pipes ; 45 gal- 
IcQS run in every hour by one pipe, and 25 gallons run out by 
the other : how long a time will be required to fill the cistern ? 

69. The whole number of gallons of rum manufactured iu 
the United States in 1850, was 6500500 : if valued at 50 cents 
a gallon, how many school-houses could be built, worth $750 
each, with the proceeds ? r* ^ A, v 
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70. A speculator sold 840 bushels of wheat for $^180, wfaid 
was $500 more than he gave for it : what did it cost him t 
bushel ? 

11. A farmer sold a grocer 30 bushels of potatoes, at 3T| 
cents a bushel, for which he received 6 gallons of molasses, at 
45 cents a gallon ; 60 pounds of mackerel, at 6} cents a pound; 
and the remainder in sugar, at 10 cents a pound : how many 
pounds of sugar did he receive? 

72. If a man travels 12 mi. 3 fur. 20 rd. in one day, how loiig 
will it take him to travel 114 ml 1 fur. at the same rate? 

73. If a man sells 2 bar. 12 gal 2 qt. of beer in one week, 
how much will he sell in 12 weeks? 

•74. A liquor merchant had 550 pint bottles, 400 quart bottles, 
360 two-quart bottles, 376 three-quart bottles, and 150 jugs hold- 
ing a gallon each : how many barrels of wine will fill them ? 

75. How many yards of carpeting, one yard wide, will it take 
to cover the floors of two parlors, each 18 feet long and 16 feet 
wide ; and what will it cost, at $1.33 J a yard ? 

76. How many rolls of wall-paper, each 10 yards long and 2 
feet wide, will it take to cover the sides of a room 22 feet long, 
16 feet wide, and 9 feet high ? 

77. Two persons are 1 mi. 4 fur. 20 rd. apart, and are trave- 
ling the same way. The hindmost gains upon the- foremost 5 rods 
in travelling 25 rods : how far must he travel to overtake him ? 

78. A man sold 500 bushels of wheat at $1.75 a bushel, and 
took }).\a pay in sugar at 5 cents a pound. He afterwards sold 
one-half of the sugar : what quantity had he left ? 

79. A man bought 7 barrels of sugar, at $12.87^ a barrel ; 
he kept two barrels for his own use, and sold the remamder for 
what the whole cost him : what did he receive per barrel ? 

80. A flour merchant bought a quantity of flour for '$18750, 
and sold the same for $26250, by which he gained $3 a barrd : 

I20W many barrels were there 1 
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81. Three men rented a farm, and raised 964 bush. 2pk. 4qt. 
of grain, which was to be divided in proportion to the rent 
paid by each. The first was to have one-half the whole ; tie 
second, one-third the remainder ; and the third wliat was left : 
how much did each have ? 

82. A vessel, in longitude 10° 25' east, sails 105° 30' 66" west 
then 46° 50' east, then 10° 5' 40" west, then 39° 11' 36" east: 
in what longitude is she then, and how many days will it take 
her to sail to longitude 11° west, if she sails 3* 20' each day? 

83. A privateer took a prize worth $25000, which was divided 
bto 125 shares, of which the captain took 12 shares ; 2 lieuten- 
ants, each 5 shares ; 6 midshipmen, each 3 shares ; and the re- 
mainder was divided equally among 85 seamen : how much did 
each receive ? 

84. If the longitude of Boston is 11° 4', and a gentleman, 
in travelling from Boston to Chicago, finds that his watch is 
1 hr. 5 m. 44 sec. too fast by the time of the latter place : what 
is the longitude of Chicago, provided his watch has kept accurate 
time? 

85. What time would it be in Boston if it was 8 hr. 21 m. 
30 sec, A. M., in Chicago ? 

86. What time would it be at Chicago if it was 12 ic. at 
Boston ? 

81. Two places lie exactly east and west of each other, and 
by observation it is found that the sun comes to the meridian 
6f the latter place 1 hour arid 16 minutes after the former: how 
far apart are they in minutes and degrees of longitude? 

88. In 12 bales of cloth, each bale containing 16 pieces, and 
each piece containing 20 ells English, how many yards? 

89. A speculator gave $8968 for a certain number of barrel 
of flour, and sold a part of it for $2618, at $1 a barrel, and 
by 80 doing lost $2 J on each barrel : for how much must he sell 
the remainder, to gam $1060 on the whole? 
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90. How many eagles can be made from 24 lb. 4 oz. 6 pwt. 
18 gr. of gold, making no allowance for waste, if each eagle 
weighs 11 pwt. 9 gr. 7 

91. A man paid $3284.82 for some wheat He sold 740 
btisbels at 2 dollars a bushel ; the remainder stood him in $1.42 
a bushel : how many boshels did he purchase 7 

92. A man sold 105 A. 2 R 20 P. of land for as many doUaiK 
as there were percbes of land, payable in instalments, at the rate 
of 1 dollar an hour. If the contract was closed at 12 o'clock, m., 
April 1st, 1856, what length of time will be allowed the pur- 
chaser to pay the debt, reckoning 365 days 6 hours to the 
year? 

93. The sum of 2 numbers is 98, and their difference is 46 : 
what are the numbers? 

94. A farmer paid $76 dollars more for a horse than for a 
cow; he paid $190 for both: what was the value of each? 

95. How many days intervene between March 5th and Augost 
21st, both days inclusive ? 

96. A merchant buys 8*70 barrels of flour, at $9.50 a barrel. 
He finds one-half of it injured, and is willing to lose one- 
quarter on the value of that part : how much loss was that 
on each half barrel? 

91. Three merchants, A, B, and C, are engaged together in 
business, and gain in one year $24612. This amount Is to be 
equally divided among them, after paying A $6*75, and B $818, 
for extra services. How much did each receive? 

98. Four merchants are in partnership. Their apparent proGta 
during the year amount to $56895 ; but they have expended for 
clerk hire, $6150 ; for rent, $3500 ; for insurance, $156 ;' and for 
incidental expenses, $364. The first is to have $250 for extra 
services ; the second, $1*75 for travelling expenses ; and the third, 
$95 for various articles furnished by him to the concern. What 
was the share of profit of each, after paying these expenaesf 
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FBOPEBTIES OF NUMBERS. 

« 

Bzact DivlBoni — ^Prime Nmnben. 

104. An Exact Divisor of a number, is any number, except 1 
and the number itself, that will divide It without a remainder. 

105 One Number is divisible hj another, when the remaindcl 

isO, 

106. An Odd Kumber is one not divisible by 2. 

107. An Even Number is one divisible by 2. 

108. A Prime Number is one which has no exact divisor 

1, 2, 3, 5, T, 11, 13, 11, 19, 23, Ac, 
are prime numbers. 

109. What nmnbeni are exact divison. 

1. Any Factor of a composite number is an exact divisor 
of the number. 

2. Three is an exact divisor of any number, the sum of whose 
digits is divisible by 3. 

3. Four is an exact divisor of a number when it will exactly 
divide the number expressed by the two right-hand digits. 

L Five is an exact divisor of every number whose right-hand 
figure is or 5.. 

5. Six is an exact divisor of any even number of which 3 is 
an exact divisor. 

104. What is an exact divisor?— 105. When is one number divisible 
by another?— 106. What is an odd number?— 107. What is an even 
number? — ^108. What is a prime number? 

109. — 1. Is a fjBctor of a composite number an exact divisor? 

2. What numbers will 3 exactly divide? 8. What numbers will 4 
sxactly divide? 4. What nmnbers will 5 exactly divide? 5. What 
lumbers will 6 exactly divide? 6. What numbers wiU 9 exactly di- 
ide? 7. What numbers will 10 exactly divide? 
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6. NiNB is an exact diirisor of any number, the snm oi whose 
digits is divisible by 9. 

1, Ten is an exact divisor of every number whose right-hand 
figure is 0. • 

110. To find the prime facton of a composite number. 

1. What are the prime Tactors of 18 ? 

Analysis. — Every factor of a composite 18 = X 2 

number is an exact divisor. If any divisor « v ^ v 9 

is a*compo8ite number, resolve it again into 
factors, till each shall be prime: hence, 

Every composite number is equal to the product of aU Us 
prime factors : hence, it is divisible by each of them. 

Thus, 24 = 3X 8 = 3X2X4 = 3X2X2X2; 
and 60 = 5 X 12 = 5 X 2 X 6 = 6 X 2 X 3 X 2. 

2. What are the prime factors of the composite number 105? 
Analysis. — Three being an exact divisor, and a 3)105 

prime number, we divide by it, giving the quotient gxoc 

35; then, 5 and 7 are prime divisors of the quo- r— 

tient: hence, 3, 5, and 7 are the prime factors of 105. 

Hence, to find the prime factors of any composite number, 
Rule. — Divide the given number by any prime number thai 
is an exact divisor : then divide the quotient by any other exact 
prime divisor, and so on, till a quotient is found which is a 
prime number: the several divisors and the last quotient wUl 
be the prime factors. 

Examples. 

1. What are the prime factors of 9? 10? 12? 14? 161 
S? 24? 27? 28? 

2. What are the prime factors of 30? 22? 32? 36? 38? 
40? 45? 49? 

110. What is the rule for finding the prime factors of a campoBite 
number? 
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3. What are the prime factors of 50 7 667 58? 60? 64? 
66? 68? 10? 12? 

4. What are the prime factors of 16 ? 18 ? 80 ? 82 ? 84 ! 
86? 88? 90? 

5. What are the prime factors of 100? 102? 104? 2167 
960? 412? 160? 836? 

6. What are the prime factors of 105? 106? 108? 1107 
116? 116? 120? 125? 1125? 360? 

NoTK — ^Ihe prime factors^ when the nmnbei^ are small, may gon 
erally be seen by inspection. The teaclier can easilj increase the num 
ber of examples. 

III. To find the prime factors common to two or more oomp 
posite numbers. 

1. What are the common prime factors of 90, 120, and 160 7 

Akaltsis. — ^It is plain that 2 is an exact 2 ) 90 120 150 

divisor of all the numbers ; hence, it is a —- 

prime factor of them. Since 8 is an exact 3 ) 45 . . 60 . . 15 

divisor of the quotients, it is a prime factor 5) 15 . . 20 . . 25 

of them ; and since 5 will divide the second * ~ Z 7 5 
set of quotients, it is a prime &ctor. The 

quotients 8, 4, and 5 have no exact divisor ; therefore, 2, 8, and 6 are 
all the conmion prime £&ctors: hence, 

The common prime factors of two or more numbers^ are 
the exact divisors common to them all. 

Examples. 

1. What are the prime factors common to 150, 210, and 210? 

2. What are the prime factors common to 42, 126, and 168 7 

3. What are the prime factors common to 105, 315, and 526 ? 

4. What are the prime factors common to 84, 126,tind 210? 

5. What are the prime factors common to 168, 256, 410, 
and 820? 

HI. What is the rule for finding the prime factors common to two 
or more composite nxmibers ? 

5* 
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CANCELLATION. 

112. Cancellation is a method of shortening Arithmetical 
operations by omitting or cancelling common factors. 

1. Divide 36 by 18. First, 36 = 9x4; and 18 = 9x2. 

Analysis. — Thirty-six divided by 18 is equal opkration. 

to 9 X 4 divided by 9X2: by eaneeUing, or 35 ^ ^ 4 
striking out the 9'8, we have 4 divided by 2, Jg ^^ Vx2 ^ 
which iF equal to 2. 

NoTB. — ^The figures cancelled are slightly crossed. 

113. Principles — Operations — and Rule. 
The operations, in cancellation, depend on two principles : 

1. The cancelling of a lactor, in any number, is equivalent to divid- 
ing the number by that &ctor. 

2. If the dividend and divisor be both divided by the same number, 
the quotient will not be changed. 

1. Divide 56 by 32. 

Analysis. — ^Resolve the dividend and ^ »t " ^" 

divisor into fectors, and then cancel those — = ? i r= - = 1{. 

which are common. ^^ l»X4 4 

2. In 1^2 times 25, how many times 45 7 

Analysis. — ^We see that 9 is a £actor of 72 and opbbatioii. 

45. Divide by 9, and write the quotient 8 over 72, 8 5 

and the quotient 5 below 45. Again, 5 is a factor Hf x tt 

of 25 and 5. Divide 25 by 5, and write the quo- ^^ ^^ *^' 

dent 5 over 25. Dividing 5 by 5, reduces the di- ^ 
rlso* to 1 hence, the true quotient is 40. 

Rule. 
I Besolve the dividend and divisor into their jtrime factors 
or conceive them io be so resolved: 
IL Cancel the common factors^ and then divide the produd 

112. What is CanceU&tion? 

113. On what prindples does the operation of cancellation dependl 
lat is the rule for the operation ? 



CANCBLLATIOK. 107 

xf iti^ remaining f actors of the dividend by the product of the 
remaining factors of the divisor. 

NoTBS.—l. Since every &ctor is cancelled bj dioirionj the quotient 1 
always takes the place of the cancelled &ctor. 

2. If one of the numbers contains a &ctor equal to the product of 
two or more &ctor8 of the other, all such factors may be cancelled. 

8. If the product of two or more factors of the dividend is equal 1m 
the product of two or more &ctors of the divisor, such factors maj Isb 
cancelled. 

Examples. 

1. What is the quotient of 2x4x8x13x7x16, divided by 
26x14x8? 

2. What is the quotient of 42 x 3 x 25 x 12, divided oy 
28x4x15x6? 

3. What is the quotient of 125x60x24x42, divided by 
25x120x36x5? 

4. How many times is 11x39x7x2 contained in 44v 
18x26x14? 

5. What is the quotient of 8 times 240 multiplied by 5 times 
114, divided by 24 times 57 multiplied by 6 times 15 ? 

6. What is the value of (22+8+16) x (18+10+21) divided 
by (9+5+7) X (15+8)? 

7. Divide (140 + 86 - 84) x (107 - 19) by (237 - 141) x 
(17 + 20 -15)? 

8. Divide [12x6-2x9] x (42+30) by (5x8) x (2x9) x 
(10+17)? 

9. What is the quotient of 240x441x16 divided by 175 x 
56x27? 

10. What is the quotient of 64 times 840 multiplied by 9 
limes 124, divided by 32 times 560 multiplied by 4 times 31 ? 

11 How many dozen of eggs, worth 14 cents a dozen, must 
be given for 18 pounds of sugar, worth 7 cents a pound? 

12. A dairyman sold 5 cheeses, each weighing 40 pounds, at 
9 cents a pound : how many pounds of tea, worth 50 cents a 
pound, must he receive foT the cheeses? 
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13. Bought 12 yards of cloth, at $1^4 a yard, and paid foi 

it in potatoes at 48 cents a bushel : how many bushels of pota- 
toes will pay for the cloth? 

14. How many Grkins of butter, each containing 56 pounds, at 
25 cents a pound, will pay for 4 barrels of sugar, each weighing 
175 pounds, at 8 cents a pound? 

15. A man bought 10 cords of wood, at 20 shillings a conl 
and paid in labor at 12 shillings a day : how many days did 
he labor? 

16. How many pieces of cloth, each contaming 86 yards, at 
$3.50 a yard, must be given for 96 barrels of flour, at $10.50 
a barrel ? 

n. A farmer exchanged 492 bushels of wheat, worth $1.84 
a bushel, for an equal number of bushels of barley, at 8.1 cents 
a bushel ; of com, at 60 cents a bushel ; and of oats, at 45 cents 
a bushel : how many bushels of each did he receive ? 

18. How many barrels of flour, worth $7 a barrel, must be 
given for 250 bushels of oats, at 42 cents a bushel ? 

19. If 48 acres of land produce 2484 bushels of com, how 
many bushels will 120 acres produce? 

20. A man worked 12 days, at 9 shillings a day, and re- 
ceived in payment wheat at 16 shillings a bushel : how many 
bushels did he receive ? 

21. A grocer sold 6 hams, each weighing 14 pounds, at 10 
cents a pound, and received in payment apples, at 48 cents a 
bushel : how many bushels of apples did he receive ? 

22. How long will it take a man, travelling 36 miles a day, 
to go the same distance that another man travelled in 15 days, 
at the rate of 27 miles a day ? 

23. A man took four loads of apples to market, each loai 
containing 12 barrels, and each barrel 3 bushels. He sold them 
at 45 cents a bushel, and received in payment a number oi 
boxes of tea, each box containing 20 pounds, worth 72 cents 
a pound : how many boxes of tea did he receive ? 
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LEAST COMMON MULTIPLE. 

114. A- Multiple of a number is any product of which the 
Domber is a factor ; hence, any multiple of a number is exactly 
divisible by the number itself. 

116. A Common Multiple of two or more numbers is any 
number which each will divide without a remainder. 

116. The Least Common Multiple of two or more nmubers 
is the least number which they will separately divide without a 
remainder. 

117* Principles — Operationa — and Rule. 

1. Any divisible number, is divisible by any prime factor of the exaci 
divigor. 

2. If a number has severaL exact divisors, it will be divisible bj all 
their prime factors. 

3. Hence, the question of finding the least common multiple of sev 
Qtial numbers is reduced to finding a number which shall contain all 
"^lieir prime fftctors, and none others, 

1. What is the least common multiple of 6, 12, and 18? 

AlfALYSi8.7— Having placed the given num- operation. 

\)ers in a line, if we divide by 2, we find the 2)6. .12. .18 
Quotients 8, 6 and 9 ; hence, 2 is a prime o \ o g g 

^Saetor of all the numbers. Dividing by 8, — ^-^ '—- 

"We find that 8 is a prime factor of the quo- 1 . . ^ . . o 

tients 3, 6, and 9 ; and hence, the quotients 2x3x2x3 = 36 

2 and 3 are prime factors of 12 and 18; 

therefore, the prime &ctors of all the numbers are 2^ 8, 2 and 8 ; and 

their product, 36, is the lecut common multiple, 

114. Wliirt is a multiple of a number? — 115. What is a common 
multiple of two or more numbers? — 116. What is the least common 
multiple of two or more numbers? 

117. What is the first principle on which the operation for finding 
the least common multiple depends ? What is the second ? What is 
the third ? Give the rule for finding the least comiaocL imiLtY^V^ 
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Rule. 

I. Plcme the numbers on the same Hnef and divide by any 
PRIME number that tvill exactly divide hoo or more if them, 
and set down, in a line below, the quotients and Ois undivided 
numbers : 

II. Then divide as before^ until there is no prime number 
greater than I that vnll exactly divide any two of them: 

IIL Then multiply together the divisors and the numbers y 
the lower line, and their product totU be the least common 
multiple, 

NoTB. — If the numbers have no oommoii prime fiustor, thdr prodiiet 
will be their least common multiple. 

Examples. 

1. What is the least common multiple of i, 9, 10, 15, IS^ 
20, 21 ? 

2. What is the least common mdtiple of 8, 9, 10, 12, 25, 
32, 15; 80 ? 

3. What is the least common multiple of 1, 2, 3, 4, 5, 6, 
7, 9? 

4. What Is the least common multiple of 9,. 16, 42, 63, 21, 
14, 72? 

5. What is the least common multiple of T, 15, 21, 28, 35, 
100, 125 ? 

6. What is 'the least common multiple of 15, 16, 18, 20, 24, 
25, 27, 30? 

7. What Is the least common multiple of 9, 18, 27, 36, 45, 54 ? 

8. What is. the least common multiple of 4, 10, 14, 15, 21 7 

9. What is the least common multiple of 7, 14, 16, 21, 24 ? 

10. What is the least conmion multiple of 49, 14, 84, 168, 98 ? 

11. A can dig 9 rods of ditch in a day; B, 12 rods in a 
day; and C, 16 rods in a day: what is the smallest number 
of rods that would afford exact days of labor to each, working 
alone ? In what time would each do the whole work ? 
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12. A blacksmith employed 4 classes of workmen, at $15, 
$16, $21 f and $24 per month, for each man respectively, paying 
to each class the same amount of wages. Required the least 
amount that will pay either class for 1 month ; also, the number 
of men in each class ? 

18. A farmer has a number of bags containing 2 bushels 
each ; of barrels, containing 3 bushels each ; of boxes, containing 
T bushels each ; and of hogsheads, containing Ig bushels each : 
what is the smallest quantity of wheat that would fill each an 
exact number of times, and how many times would that quan- 
tity fill each ? 

14. Four persons start from the same point to travel round 
a circuit of 300 miles in circumference. A goes 15 miles a day ; 
6, 20 miles ; C, 25 miles ; and D, 30 miles a day. How many 
days must they travel before they will all come together again at 
the same point, and how many times will each have gone round 1 

NoTB. — ^FiiBt find the number of days that it will take each to travel 
nnind the curcoit 

GREATEST COMMON DIVISOR. 

118. A Common Divisor of two or more numbers, is any 
number that will divide each of them without a remainder ; hence, 
it is always a common factor of the numbers. 

119. The Greatest Common Divisor of two or more numbers, 
is the greatest number that will divide each of them without a 
remainder ; hence, it is their greatest common factor, 

120. Two numbers are said to be prime to each other, M^hen 
tbcy have no common divisor. 

Nora. — ^Since 1 will divide every number, it is not reckoned among 
the common divisors. 

lis. What is a common divisor ?•— 119. What is the greatest com- 
mon divisor? 

120. When are tw6 numbers said to be 2>rtme to <^fwlk o^bsft^ 
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121. To find the greatest common dl'visor of two or mom 
numbers, when the numbers ere smalL 

Since an exact divisor is a factor, the greatest commoD divi- 
sor of the given numbers will be their greatest common factor: 
lience, 

I. Resolve each number into its prime factors, and cbaervt 
tlioRe which are common to aU the numbers: 

II. Multiply the common factors together, and their prodvd 
%mll be the greatest common divisor. 

Examples. 

1. What is the greatest commoh divisor of 12 and 20 ? 

Analysis. — There are three prime factors ^„.«.«r«- 

in 12 ; viz., 2, 2, and 8 : there are tliree prime 

fiustors in 20; viz., 2, 2, and 5. The factors 12 = 2 X 2 X 3 

2 and 2 are common ; hence, 2x2 = 4i8 20 = 2x2x6- 

the greatest common divisor. 

2. What is the greatest conmion divisor of 18 and 36.f 

3. What is the greatest common divisor of 12, 24, and 60 ? 

4. What is the greatest common divisor of 15, 60, and 40 ? 

5. What is the greatest common divisor of 24, 18, and 144 f 

6. What is the greatest common divisor of 50, 100, and 80 ? 

7. What is the greatest common divisor of 56, 84, and 140 ? 

8. What is the greatest common divisor of 84, 154, and 210 ? 

122. To find the greatest common divisor, when the numbers 
are large. 

This method depends on the following principles: 

1. Any number which will exactly divide ^ 

, . .„,.., , . ,.« ILLUSTRATIOir. 

two numbers separately, will divide their dif- qn — 8 — 92 
fe fence; else, we should Tiave a whole number "* 

equal to a fraction^ which is impossible, 

121. How do you find the greatest common divisor, when the'num- 
bers are small?— 122. On what principle does finding the greatest com 
won divisor depend ? Give the rule. 
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2. Anj number that will exactlj divide the difference of two num- 
bers, and one of them, will exactly divide the other : else, we should 
bave a whole number equal to a fraction, which is impossible. 

3. Any number wliich will exactly divide another, wiU divide any 
multiple of that other ; because, the first dividend which is divisible 
is a factor of the multiple. 

1 . Let it be required to find the greatest common divisor o* 
tl)0 numbers 216 and 408. 

k wwn -, m OPERATION. 

ANALYSIS. — The greatest common divi- 
sor cannot be greater than the least num- 216)408(1 
ber,216. Now, as 216 will divide itself, ^ 

let us see if it will divide 408 ; for, if it 192) 216 (1 

will, it is the greatest common divisor. 192 

Making the division, we find a quotient 1, "oiN i Q9 q 

and a remainder, 192 ; hence, 216 is not a 10^ 

C9inmon divisor. 

The greatest common divisor of 216 and 408 will divide the remain> 
der 192 ; and if 192 will exactly divide 216, it will be the greatest com- 
mon divisor. We find that 192 is contained in 216 once, and a remain- 
der 24. The greatest common divisor of 192 and 216 will divide the 
remainder 24 ; and if 24 will exactly divide 192, it will also divide 216, 
and consequently 408; now, 24 exactly divides 192, and hence is the 
greatest common divisor sought. 

Rule. 

Divide the greater number by the lesSf and then divide the 
preceding divisor by the remainder^ and so on, tUl nothing re- 
mains: the last divisor mill be the greatest common divisor. 

Principles from the Rule. 

1> If the last remainder is 1, the numbers are prime to eatk Met 
3. If, in the Course of the operation, any one of the remainders i 

» prime number^ and will not exactly divide the preceding divisor, i 

Lb certain that there is no common divisor. 

8. To find the greatest common divisor of three or more numbers, 

find the greatest common divisor of two of them, and then the divisor 

ci this common divisor, and of the third number, and so on. 
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Examples. 

1. What IB the. greatest common diyisor of 3328 and 4592 1 

2. What is the greatest common diyisor of 2205 and 4501 1 

8. What is the greatest nnmbei that will divide 16082 aiid 
25140 y 

4. What is the greatest number that will divide 620, 1116 

and 1488 ? 

5. What is the greatest common divisor of 5210, 5952, 5394, 
and 3038 ? 

6. What is the greatest common divisor of 4611, 1695, 6642, 
and 8424 7 

I. A farmer has 315 bushels of com, and 810 bushels of 
wheat ; he wishes to draw the com and wheat to maricet sepa- 
rately in the fewest number of equal loads : how manj bushels 
must he draw at a load ? 

8. The Illinois Central Railroad Company have 15150 acres 
of land in one location, and 21125 acres in another. They wish 
to divide the whole into lots of equal extent, containing the 
prreatest number of acres that will give an exact division : how 
many acres will there be in each lot? 

9. A man has a comer lot of land, 1044 feet long and 144 
feet wide. The adjacent sides are bounded by the highway, and 
he wishes to build a board fence with the fewest panels of equal 
length : what must b#the length of the panels ? 

10. A farmer has 231 bushels of barley, 369 bushels of oats, 
and 393 bushels of wheat, all of which he wishes to put into 
the smallest number of bags of equal size, without mixing: 
how many bushels must each bag contain ? 

II. Three persons. A, B, and C, agree to purchase a lot of 
63 cows at the same price per head, provided each man can thus 
invest his whole money. A has $286 ; B, $462 ; and C, $638 : 
bow many cows could each man purchase? 
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123. An Integral, or wlwle number^ is the nnit 1, or a 
collection of snch units. 

Note. — ^ATl integral numbers are farmed by the continoa] addiiious 
of 1: aa, 1 + 1 = 3, 2 + 1 = 8, &c 

124. A Unit is a single thing ; as, an apple, a chair, a hat, 
&c. ; and is denoted by 1. 

If a nnit be divided into two equal parts, each part is 
called, 4me'half. 

If a unit be divided into three equal parts, each part is 
called, one-third. 

If a unit be divided into four equal parts, each part is 
called, one-fourth. 

If a unit be divided into twelve equal parts, each part is 
called, (ynMwelfth; and if it be divided into any number of 
equal parts, we have a like expression for each part. 

The parts are thus written : 





is read, 


one-half. 


\ is read, one-seventh. 




• . 


one-third. 


^ . . one-eighth. 




• • 


one-fourth. 


^ . . one-tenth. 




. 


one-fifth. 


^ - ' one-fifteenth. 




. 


one-sixth. 


^ . . one-fiftieth. 



The J, is an entire hxHf; the J, an erdire third; the J, an 
entire fourth; and the same for each of the other equal parts; 
hence^ each equal part is an entire thing, and is called a frac- 
iional unit, 

128. What is an integral, or whole number? How are integral 
numbers formed? 

124. What is a nnit? By what is it denoted? What is each part 
called when the nnit 1 is divided into two equal parts? When it is 
divided into three? Into four? Into five? Into twelve? 
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125. The Unit of a Fraction is the single thing that is 
divided into equal parts 

126. The Fractional Unit is one of the equal parts of the 
unit that is divided. 

127. A Fraction is a fractional unit, or a collection -of 

such units. 

Note. — In every fraction, let the pupil distingmsh carefully between 
the unit of the fraction and the fractional unit. The first is the whole 
thing from which the fraction is derived ; the Becond, one of the equal 
parts into which that thing is divided. 

128. Every whole number, except 1, has a fractional unit 
corresponding to it: thus the numbers, 

2, 3, 4, 6, 6, 7, 8, 9, 10, &c., 

have, corresponding to them, the fractional units, 

i» h h h i h i h tV» &c. 

129. Expressing Fractions. 

Each fractional unit may, like the unit 1, become the base 
of a collection: thus, suppose it were required to express 2 of 
each of the fractional units, we should then write 

J which is read 2 halves = ^ x 2. 
f . . . 2 thirds = ^ X 2. 
J ... 2 fourths = J^ X 2. 
i ... 2 fifths = t X 2. 
&c., &c., &c. 

If it were required to express 3 of each of the fhu^tioiml 
units, we should write 

f which is read 3 halves = J x 3. 

I ... 3 thirds = J x 3. 
I ... 3 fourths = I X 3. 

f . . . 3 fifths = i X 3. 
Ac, &c., &c 
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Hence, if we suppose a second unit to be divided into tlio 
same nomber of equal parts, such parts may be expressed in 
the same collection with the parts of the first: thus, 



1 is read, 


3 halves. 


i ' ' 


7 fourths. 


¥ . . 


16 fifths. 


¥ 


18 sixths. 


V . . 


25 sevenths. 



k whole number may be expressed fractionally by writing 1 
below it for a denominator. Thus, 



3 


may be written f 


and is read, 3 ones. 


5 


• • • • 'f' 


5 ones. 


6 


. . . . f 


6 ones. 


8 


. . . . \ 


8 ones. 



Bat 3 ones are equal to 3, 5 ones to 5, 6 ones to 6, and 
8 ones to 8 ; hence, the value of a number is not changed by 
1 under it' for a denominator : Hence, we see, 



1. That Fractions are ezpreseed by two numbers, one written above 
the other, with a line between them. 

2. That every fraction may be divided into two fiictors, one of 
which is the fractional nnit, and the other the number denoting how 
many times the fractional unit is taken. 

130. The Denominator is the number written below the Ime. 
It shows into how many equal parts the unit of the fraction 
is divided. 



125. What is the unit of a fraction ?— 126. What is the fractioua 
Qnit?-*127. What is a fraction ?— 128. What fractional unit correspondd 
U> the whole number 5? What to 6? What to 14? 

129. May a fractional unit become the base of a collection? How 
afe fractions expressed? Into how many factors may every fraction 
be divided? What are they? 

130. Wliat is the denominator of a fracticMi ? 
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131. The Nuioeratob is the nomber written aboTe the Una 
It shows how many fractional units are taken. 

132. Ths Terms of a fraction are the numerator and de- 
nominator taken together : hence, every fraction has two temui 

1 33. The Yalue of a fraction is the quotient of the numer 
ator divided by the denominator. 

134. The Analysis of a firaction is the naming of its unit- 
its fractional unit — and the number of fractional units taken. 

135. Anal3rii8 of Fractions. 

How is the fraction | to be interpreted? 

1. The unit of the fracUon is 1. 

2. The unit of the fraction is divided into 8 equal parts ; hence, the 
fractional nnit is one-eighth. 

8. Seven fractional units are taken. In the fraction |, the base of 
the collection of fractional units is i, but it is not the primary bcue. 
For, \ is ane^hth of the unU 1 ; hence, the primary Inue of eveiy 
fraction is the unit 1. 

The expression may also be interpreted as the quotient of 1 
divided by 8. In the latter case, the thing divided is the num- 
ber 7 ; in the former, it was the number 1. The value in both 
cases is the same; for, seven times one-eighth of 1, is equal to 
one of the 8 equals of 7. Hence, a fractional expression has 
the same form as an unexecuted division, 

136. Principles and Properties of Fractions. 

1. A fraction is a fractional unit, or a collection of such units. 

2. The denominator shows into how many equal parts the unit of 
the fraction is divided. 

181. What is the numerator of a fraction ? — ^132. What are the terms 
of a fraction? How many terms has every fraction? — 138. What is the 
value of a fraction?— 184. What is the analysis of a fraction? 

185. Analyze the fraction |. What is the base of the collectlcai! 
What is the primary base? What else does | express? 

JM Explain the principles and properties of Fraction a. 
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8. Tlie nmnerator BhowB how many fractiooftl units are taken. 
4 The TBlue of eveiy fraction is equal to the numerator divided by 
tl^ denominator. 

5. When the nmnerator is less than the denominator, the Talne of 
tUe -fruction is less than 1. 

6. When the nmnerator is eqnal to the denominator, the valae of the 
fraction is eqmd to 1. 

7 When the nmnerator is greater than the denominator, the Talua 
0/ the fraction is greater tlian 1. 

137. Writing and Reading Fractions. 

1. Read and analyze the following fractions : 

I, A. I, T% V, Vi tW. 

2. Write 15 of the 19 equal parts of 1. Also, 37 of the 49 
equal parts of 1. Write 24-thirtieths. 

3. If the unit of the fraction is 1, and the fractional anil 
one-fortieth, express 27 fractional anits. Also, 95. Also, 106 
Al8o, 87. Also, 41. 

4. If the unit of the fraction is 1, and the fractional anit 
0De-68th, express 45 fractional units. Also, 56. Also, 85. Also, 
95. Also, 37. 

5. If the unit o£ the fraction is 1, and the fractional unit one- 
90th, express 9 fractional units. Also, 87. Also, 75. Also, 65 

138. Biz Kinds of Fractions. 

1. A Proper Fraction is one whose numerator is less than 
the denominator. 

The following are proper fractions: 

h l> it l» f» it A> it f« 

187. Oive an example in writing, reading, and analyzing fractions 

188. How many kinds of fractions are there? Name and deecribi 

•ach. 
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2. An Improper Fraction !b one whose numerator is equal 
to, or exceeds the denominator. The following are improper 
fractions : 

f, I. f f. f. ¥, V. ¥• 

Note. — Such a fraction is called improper, because its value equals 
or exceeds 1. 

S, A Simple Fraction is one whose nnmerator and denoiniiia 
k<»r arc both whole numbers. The following are sunple fractious: 

4'> !f» tf» T» a» 3r> 3> 5' 
NoTB. — A simple fraction may be either proper or improper. 

4. A Compound Fraction is a fraction of a fraction, or 
several firaetions connected by the word of. The following are 
compound fractions: 

Jofi, iofiofj, iof3, I of i of 4. 

5. A Mixed Number is made np of a whole number and a 
fraction. The following are mixed numbers: 

3L 4J, 61, 6|, 6f, 3f 

6. A Complex Fraction is one which has a fraction in one 
or both of its terms. The following are complex fractions: 

(i) .1. iii .m. 



• in (*) 6H 



FUNDAMENTAL PKINCIPLKS. 

139. Let it be required to multiply { by 4. 

ANALYSIS. — In f there are 3 fractional opiratioh. 

anils, each of which is J, and these are to |. x 4 = 2^ = t?. 
be tuken 4 times. But tliree things taken 

4 times, give 13 tilings of the same kind; that is, 12 eighths; henoe, 
ihe product is 4 times as great as the multiplicand; therefore. 

Proposition I. — ij^ the numerator of a fraction be miUtiplied 
by any number, th§ value of the fraction will be multiplied 
as many times as there are units in the muttipiter. 
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Examples. 



1. Multiply I by 6, by 7. 

2. Multiply I by 4, by 9. 

3 Multiply ^j by 11, by 12. 
r Multiply ^j by 12, by 14. 



5. Multiply H by 3, by 4. 

6. Multiply \i by 7, by 9. 

7. Multiply JJ by 6, by 10. 

8. Multiply ll by 3, by 11. 



140. I^t it be required to multiply^ by 4. 

Analysis. — ^In -f^ there are 5 fractional ofibation. 

units, each of which is t^. If we divide * x 4 = 15+4 = f • 

the denominator by 4, the quotient is 8, 

and the fractional unit becomes |, which is 4 time$ a$ great a$ ^; 
because, if | be divided into 4 equal parts, each part will be y^. If 
we take this fractional unit 5 times, the result, }, will be 4 timea a* 
freat m ^\ therefore, 

Pboposition n. — If the denominator of a fraction be divided 
ky any number, the value of the fraction vriU be muUiplied as 
many times as there are units in the divisort 

Heiicey to multiply a fraction by any number, divide its de- 
nominator. 

Examples. 



1. Multiply jj by 8, by 4, by 2. 

2. Multiply ^ by 2, 3, 4, 6, 8. 

3. Multiply A by 6, 5, 10, 15. 

4. Multiply H by 2, 3, 4, 6, 8. 



5. Multiply A by 4, 6, 10, 20. 

6. Multiply ^ by 7, by 6. 

7. Multiply A by 21, 6, T, 8, 2. 

8. Multiply if by 3, 4, 6, 9, 12. 



141. I^t it be required to divide ^ by 3. 

AiTALTsis. — in -ff there are 9 fractional ofbration. 

unite, each of which is ^^ and these are Jt -a. 8 = ••^*. = JL 
to be divided by 3. But 9 things, divided ^ * " 



180. What is proved in Pzoposition L?— 140. What Is pioved in 
PiopoiiUon n.? 

6 
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07 ^9 g^^M 8 thiTigi of the Mme Jnnd for a qaotient; henoe^ the quo- 
tient is 8 elevenths, a nmnber whi<^ is one-third of -f^; henoe, 

Proposition III, — ^ the numerator of afractUm be divided 
by any number, the value of the fraction wiU be dwided into 

08 ma^y eqiud parts as there are units in the divisor 

Examples. 



1. Divide \i by 2, 4, 8, 16. 

2. Divide |f by 2, 7, and 14. 

3. Divide f{ ^7 ^i ^1 ^, ^^ 10. 

4. Divide ff by 5, 6, 10, 16, 20. 



5. Divide {| by 2, 8, 6, and 9 

6. Divide }^ by 3, 6, 8, 12. 

7. Divide ^ by 3, 9, and 27. 

8. Divide H by 6, 9, 27, 54. 



142. Let it be reqtdred to divide ^ by 3. 

AvALYSis. — ^In ^ there are 9 fractional opbratiqv. 

nnits, each of wMch is ^V* Now, if we Jt -5- 3 = riW = A* 
multiply the denominator by 8, it becomes 

88, and the fractional nnit becomes 3^, which is one-third part of 
|i|-. I^ then, we take this fractional nnit 9 times, the resnlt, j*^, is 
jnst one-third part of -^; hence, we have divided the fraction ^ 
by 8: therefore, we have 

Proposition IV. — jff^ the denominator of a fraction be mtdti- 
plied by any number, the value of the fraction wiU be divided 
into as many equal parts as there are units in the multiplier. 

Hence, to divide a fraction, multiply the denominator. 
Examples. 



1. Divide f by 6, 7, and 8. 

2. Divide ^ by 5, 4, and 9. 

3. Divide \\ by 3, 4, and 12. 

4. Divide f^ by 6, 8, and 11. 



6. Divide \\ by 7, 6, and 3. 

6. Divide ^ by 7, 8, and 6. 

7. Divide ff by 3, 7, and 11. 

8. Divide |i by 8, 4, and 10 



141. What is proved in Proposition m.?— 142. What is proved in 
Proposition IV.? 
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143. Multiply both temui of the fraction } by 4. 

Akaltbis.— In I, the fractional nnit is J, and it opuuiTKur. 
Ib taken 8 times. Bj multiplying the denominator 8x4 12 
bj 4} tlie fractional nnit becomes ^V> ^^ value of 5x4 20 
which is one-fourth of {. By multiplying the 
rmnerator by 4, we increase the nuinber Of fractional units takeni 
4 fcmies ; that is, we iTicreoie the number of parte taken juet at 
^'earvy timee as we diminish the value of each part; hence the 
valne of the fraction is not changed: therefore, 

FBOPOsmoN V. — ^ both terms of a fraction be multiplied by 
the same number j the vaL'ae of the fraction mil not be changed. 

Examples. 

1. Multiply both terms of the fraction ^ by 4, by 6, and by 5 

2. Multiply both terms of ^j by 6, by 8, by 9, and 11. 

3. Multiply both terms of |f by 7, by 8, and 9. 

4. Multiply both terms of ^^ by 6, 8, 6, and 12. 

5. Multiply both terms of ^ by 2, 3, 4, and 5. 

144. Divide both terms of the fracUon j% by 3. 

Analtsib.— In ^7, the fractional unit is ^, and opkrahon 

it is taken 6 times. By dividing the denominator 6-7-3 2 
by 8, the fractional nnit becomes \, the value of 15 -^ 3 ^5' 
which is 8 tmee ae great as ^, By dividing the 
numerator by 8, we diminish the number of fractional units taken 
3 times ; that is, we diminish the number of parts taken just as many 
times as we increase the value of the fractional unit: hence, the value 
of the fraction is not changed ; therefore. 

Proposition VI. — If both terms of a fraction be divided by the 
the same number ^ the value of the fraction vrill not be changed. 



14a What is proved in Proposition Y.?— 144. What is proved In 
Proportion VI.? 
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Examples. 

1. Divide both terms of f by 2 and by 4. 

2. Divide both terms of f by 3. 

3. Divide both terms of |4 by 2, 3, 4, 6, and 12. 

4. divide both terms* of ff by 2, 4, 8, and 16. 

5. Divide both terms of ^ by 2, 3, 4, 6, and 12. 
e. Divide both terms of ^ by 2, 3, 4, 6, and 3d. 

REDUCTION OF FRACTIONS. 

145. Reduction of Fbactions is the operation of changing 
a fractional number from one unit to another ¥dthoat altering 
its value. 

146. The lowest terms of a fraction are when the numerator 
and denominator are prime to each other. 

CASE I. 

147. To reduce a whole number to a fraction having a given 
denominator. 

1. Reduce IT to a fraction whose denominator shall be 5. 

Ajta^lysis. — To reduce 17 to such a fraction is onnuLTioH. 
the same as to reduce 17 to fifths. In 17 there 17 X 5 = 85 
are 17 times as many fifths as there are in 1. In ^i]^ -- as 

1 there are 5 fifths; therefore, in 17 there are 
17 times 5 fifths, or, 85 fifths; hence, 

Rule. — Multiply the whole number by the denominator, and 
write the product over the required denominator. 



145. What is reductlcn of fractions? 

146. What are the lowest terms of a fraction? 

147. How do you reduce a whole number to a fraction baying a 
iven denominator? 
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Examples. 

1. Change 18 to a fhu^tion whose denominator shall be 7.' 

2. Change 25 to a fraction whose denominator shall be 12. 

3. Change 19 to a fraction whose denominator shall be 8. 

4. Change 29 to a fraction whose denominator shall be 14 

5. Change 65 to a fraction whose denominator shall be 3T 

6. Reduce 145 to a fraction having 9 for its denominator 

7. Reduce 450 to twelfths. 

8. Reduce 327 to a fraction having 36 for its denominator 

9. Reduce 97 to a fraction having 128 for its denominator. 

10. Reduce 167 to eightj-ninths. 

11. Reduce 325 to a fhu^tion whose denominator shall be 75. 

CASE II. 

148. To reduce a mixed number to an equivalent improper 
fraction. 

1. Reduce 12^^ to its equivalent improper fraction. 

Akalybis. — Since in any nmn- opiratioh. 

ber there are 7 times as many 7ths 12 X 7 = 84 sevenliis. 

as units 1, there will be 84 sev- add 5 sevenths, 

enths in 12 : To these add 6 sev- giygg l^ = 89 sevenths, 

enths, and the equivalent fraction ^^^^ _. so^ 
becomes 89 sevenths. Hence, 

IlTile. — Multiply the whole number by the denominator: 
to the product add the numerator, and place the sum over the 
given denominator. 

Examples. 

1. Reduce 39|> to its equivalent improper ifhtction. 

2. Reduce 112^ to its equivalent improper fraction. 

148. How do you reduce a mixed number to an equivalent impropef 
fraction? 
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3. Reduce 421^ to its equivalent improper f^raciioiL 

4. Reduce 676f|^ to an improper fraction. 
6. Reduce 367y^ to an improper fraction. 
6. Reduce 84 1^'^% to an improper fhiction. 

T. Reduce 67426fff to an improper fraction. 

8. How many 200ths in 676^ ? 

9. How many ISlths in 187^Vr ? 

10 Reduce 149| to an improper fraction. 

11. Reduce 375|^ to an improper fraction. 

12. Reduce 11494^1^17 to an improper fraction. 

13. Reduce 4834|^ to an improper fraction. 

14. Reduce 1789f to an improper fraction. 

16, In 125f yards, how many sevenths of a yard 1 

16. In 3t5f feet, how many fourths of a foot? 

17. In 464^ hogsheads, how many sixty-thirds. 

18. In 96^^ acres, how many 640ths of an acre f 

19. In 984j\\f pounds, how many 112ths of a pound:? 

20. In 35^^ years, how many 366ths of a year? 

21. How many one hundred and thirty-fifths are there in' 
the mixed number 87^^? 

22. Place 4 sevens in such a manner that they shall expresM 
the number 78. 

23. By means of 5 threes write a number that is equal to 
834. 

OASB III. 

149. To reduce an Improper fraction to an equivalent whole 
or mixed number. 

1. In ^4^ how many entire units ? 

19. How do you reduce an improper firactioD to an eqnivalml 
)d number? 
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Analysis. — Since there are 5 fifths in 1 unit, opkkatioh. 

there will be, in 278 fifths, as njany units 1 as 6 is ^ )2^^ 
contained times in 278, viz., 55 and § times. Hence, 55f • 

the following 

BtUle.— Divide the numerator by the denominator^ and the 
quotient wUl be the equivalent whole or mixed number. 

examples. 
Reduce the following fractions to whole, or mixed numbers. 



1. Reduce ^. 

2. Reduce ^. 

3. Reduce Vs/- 

4. Reduce m%^. 

5. Reduce ^^ pounds. 

6. Reduce ^-f^^ days. 

7. Reduce ^f^ yards. 

8. Reduce 4?^. 



9. Reduce ^^^^ acres. 

10. Reduce ^Vr- 

11. Reduce Jj^/. 

12. Reduce ^^^^. 

13. Reduce ^P'. 

14. Reduce ^^. 

15. Reduce ^WjP- 

16. Reduce ^HU^. 



CASK IV. 
150. To reduce a fraction to its lowest terms. 

1. Reduce -jS^ to its lowest terms. 

Analysis. — By inspection, it is seen that Isr opsBATioif. 

5 is a commoir factor of the numerator and ^)iW = ii« 

denominator. Dividing by it we have ^. 
We then see that 7 is a common factor of Viz ~ f • 

14 and 85 : dividing by it, we have |. Now, 

8 and 5 are prime to each other; therefore, the firaction } is in 
ha lowest terms. 

2d. The greatest common divisor of 70 and 175, is 85 (Art 119) 
if we divide both terms of the fraction by 
it, we obtain f . The value of the fraction 2d operation. 

is not changed in either operation, smoe the ^^)tA = i 

numerator and denominator are both di- 
i4ded by the same number (Art. 144) : hence, 
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Rule. 
I. Divide t?i6 numeraior and denominaiarg 
all their common factore: Or, 

IL Divide the numerator and denominaiar by their gredet^ 
common divisor. 

Examples. 
Aodace the following fhtctions to their lowest terms; 



1. Bedace ^. 
a..Bodace ^V 
8. Bodace m. 
4. Bedace ^|. 
6. Bodace f^. 
6. Bodace m. 
1. Bodace ^f^. 

8. Bodace f| by 2d method. 

9. Bodace i^^ '< *' 

10. Bedace VA^ " '' 

11. Bodace ^ " 



12. Bednoe ^(^. 
18. Bednce |^. 

14. Bedace ^f^. 

15. Bedace ^f 

16. Bedace /^. 
If. Bedace ^f«. 

18. Bedace ^V 

19. Bedace JJffj. 

20. Beduoe ^^^. 

21. Bedace ^ffi^. 

22. Bedace 4^^. 



OASB y. 
151. To reduce a compound firaction to a slntple fraction. 

1. What is the eqaivalent fraction of f ' of ^ f 
AvALTBis. — Three-fifths of f is three times ^ onsiTiQir. 
1 of 4: 1 fifth of 4 is A (-^^ 142); and 8 gx 4 12 
times A i« if (^^^ 18^) > ^enoe^ J of | = Jf ; ^ITt ~ 35 
henoe, 

Biile. 

I. ^ there are mixed numbers^ reduce them to improper 
fractions: 

II. WTien there are common f adore in the numeratan 
and denominators, cancel them: 



150. How do 70a reduce a fraction to its lowest terms? 151. How 
do jou reduce a compound fraction to a idinple one? 
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in. MuUiply the numerator8 together for a new ntmier' 
akff and the denominators together for a new denominator. 

Examples. 
I. Reduce f of f of ) to a simple firaction. 
S. Reduce f of { of f to a simple fraction. 
8 Reduce f of f of 2^ to a simple firactioiL 
i Change } of f of f of 3^ to a simple fraction. * 

5. Change A ^^ } ^^ i ^^ tV to » simple fraction. 

6. What is the value of ^ of J of } of 12^? 
t. What is the value of ^ of f of 4^? 

8. What is the value of ^ of 1^ of 5^1 

9. Reduce |- of 9^ of 6f of 2| to a whole or mixed number. 

10. Reduce ^ of ^ of 21 J to a whole or mixed number. 

11. Reduce } of | of | of i% of ^ to a simple fraction. 

12. Reduce ^ of ^ of ^^ of f to a simple fraction. 

13. Reduce Sf of 4 of ^ of 49 to a simple fraction. 

CASK VI. 

162. To reduce fractions of different denominators to equtv 
^ent fractions that shall have a common denominator. 

1. Reduce f , ^y and f to a common denominator. 

Analysis. — ^Multiplying both terms opbbation. 

of the first fraction bj 20, the pro- 2 X 5 X 4 = 40 1st num. 
duct of the other denominators, 4 X 3 X 4 = 48 2d num. 
gives #J. MoltiplTing both terms 3 X 6 X 3 = 45 3d num. 
of the second fraction by 12, the 3 X 6 X 4 = 60 denom. 
product of the other denominators, 

gives a. Multiplying both terms of the third by 16, the product 
of the other denominators, gives ^. In each case, both terms of 
the fraction have been multiplied by the same number; therefore, 
the value is not changed (Art 148) : hence. 

Rule. — I. Reduce mixed numbers to improper fractions^ 
and compound to simple fractions^ when necessary : 
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TL MuLtipLy the numerator cf^eadh fraction by aU the d& 
nomitiaiora except its own, for the new numeraiors, and aU 
the denominators together for a common denominator. 

NoTB— When the numben are mudl, the work maj be pezfixnned 
mentally; thus* 

I i, I become, H» tt» I* i ^^ h l I b«»me, Jf, H, }% 



Examples. 
Reduce the following fractions to common denomlDators ; 



1. Bedace }, 5^, and f. 

2. Reduce |, }, |, and } of 5. 
8. Reduce 9^, 4^, 2f, and f 

4. Reduce f J, |, i, and 24. 

5. Reduce 2^ of 3, f , |, and |. 

6. Reduce 2^ of 3|, and 4$. 



f. Reduce f of }, and 6|. 

8. Reduce 4f , 2^, 5f and 6 

9. Reduce 5|, f , 3^, and 3}. 
16. Reduce } of 5^, and ^. 

11. Reduce 4| of 3}, and 7f 

12. Reduce 6^ of 2, f , 5f , and|. 



Note.— We may often ehorten the work of mTiltiplying the numer- 
ator and denominator of each fraction by snch a nmnber as will 
make the denominators the same in alL 

Reduce the following firactions to common denominators. 

1. Reduce f , ^, ^, and f to a common denominator. 

2. Reduce f , ^j, and f to a common denominator. 

8. Reduce 4^, ^, and 7^ to a common denominator. 

4. Reduce lOf, |, and 7^ to a common denominator. 

5. Reduce 6^, f, and T) to a common denominator. 

6. Reduce f, ^, 14^, and 3f to a conmion denominator. 

7. Reduce ^, ^, 2f , and If to a conmion denominator. 

8. Reduce f , i, ^, and f to a common denominator. 

9. Reduce ^, f , ^, and ^ to a common denominator. 
10. Reduce 2^, 5^, ^, and 4^ to a conmion denominator. 

KO. How do 70a redaee fraotions to a commmi denominator? 
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OASB YII. 

163. To reduce fractions to their least oommon denominator. 

The least common denominator is the least common multiple 
of the denominators. 

i. Bedace f, f, and ^, to their least common denominator. 

Anai^ysib. — ^If there are mixed numbers or compound fractions, 
they must be reduced. We then find the least common multiple 
of the denominators 4, 6, and 9, which is 86. This number is 
divided by each denominator, to ascertain by what the terms of 
the fraction must be multiplied to reduce it to 86ths. 









OFEBATION. 


)4 .. 


6 




9 




LBABT COMMON DENOMIKATOB. 


)2 . . 
2 . 


8 
1 


• • 


9 
3 




.2x3x2x3 = 36. 


(36 


-s- 


4) 


X 


3 


= 27 1st numerator. 


(36 


4. 


6) 


X 


5 


= 30 2d numerator. 


(36 


-T- 


») 


X 


4 


= 16 3d numerator. 



Therefore, the fractions, reduced to their least common denom- 
Inator, are* 

a. a. and a. 

Rule. 

I. Find the least common muUiple of the denominaiors : 
this wUl he the least common denominator of the fractions : 

II. Divide the least common denominator by the denorfiina- 
tor of kach fraction, separately; multiply the quotient by the 
numerator and place the product over the least common de- 
nominator ; the results will be the new and equivalent frao- 
turns. 

168. How do you reduce fractions to their least common denomina- 
tor? 
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Examples. 

1. Redace f, ^, and ^ to their least common denominator* 

2. Redace ^, f , and ^ to their least common denominator. 
8. Redace 2f , ^, and ^ to their least common denominator 
I. Reduce 5|, 4^, and ^ to their least common denominator 

5. Reduce S^, |, and ^ to their least common denominator 

6. Redace 9^jy ^, and ^ to their least common denominator 

7. Redace 2^, ^-fj, and ^ to their least common denominator 

8. Redace 3^, |, |, and ^ to their least conmion denominator 

9. Redace |, ^, and ^^ to their least common denominator. 

10. Redace 4^, 7^, and /^ to their least common denominator 

11. Redace 6f , 8^, and 2^ to their least common denominator 

12. Redace ^j, 2^, and 1^ to their least common denominator 

13. Redace 5^, 6^, ^^, aad ^ to their least, denominator. 

DBNOMINATB FRACTIONS. 

164. A Denominatb Fbaction is one whose nnit is denominata 
Thus, 4 of a yard is a denominate fraction. 

CASK VIII. 

166. To change a denominate fraction frt>m a greater onit to 
a less. 

1. In 1^ of a yard, how many inches 7 gperatios. 

Analysis. — Since 8 feet make a yard, t o r* aq 

J yd. = J of f feet; and anoe 12 inches ^ x f X — = — 

make one foot, } yard = } of f of V | ^ ^ ^ 

inches = ^^ = 81 J inches. ^314. 

Rule. 

Multiply the fraction by the units of the 8cdle, in succession^ 
tiU you reach the required unit. 

154. What is a denominate fraction? — 155. How do you ehange a 
denommate fraction from a greater to a less unit? 
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OASB IX. 

166. To change a denominate fraction from a less nnit to a 
greater. 

1. Reduce f of a pound to a fraction of a ton. 

Analysis. — Since one ponnd is ^ of a quarter, ^ lb. ^ | of -fj qr. ; 
and since one quarter is j of a cwt., ^ lb. = ^ of ^j o^ ^ cwt : and 
dnce one cwt is ^ of a ton, 

9 ^^- = 9 "^ 25 ^^ 4 "^ ^ = 4500 *"^ 

6 

Rule. — Divide the fraction, thai is, muUiply the denominor 
tor by the units of the scale, in succession, till the required 
unit is reached. 

OASE X. 

157* To find the value of a denominate fraction in integers of 
lo'wer denominations. 

1. What is the value of J lb. operation. 

Troy? 1 

12 
Analysis. — } lb. = } of y = V = 9)34 
9f oz.: I oz. = i of V = V = 6* ^^ 9 . 3 
pwt. : i pwt. = I of V = -4-* = 1« * 20 

gr.: hence, 9^ 

Bule. — MuUiply the numerator P^t. 6 . . 6 

^ the fraction by the units of the o vT^ 

scale, and divide the product by the ^—^^ 

denominator : if there is a remain- ^ ^ ^* , ,^ 
, ..... "^ .- ^.„ Ans. 9 oz., 6 pwt., 16 gr 

der^ treat it m the same way, tiU » r » o 

the required deriomination is reached. The quotients of the 

several operations uriUform the answer. 



156 How do 70a change a denominate fraction from a less to a 
greater unit?— 157. How do 70a find the value of a denominate frao^ 
tien in integers of lower denominations. 
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Examples. 

.1. Reduce i^ to the firaction of a farthiog. 

2. Reduce | ton to the firaction of a pound. 

3. Reduce I week to the fraction of a minute 

4 Reduce ^ lb. Troy to the fraction of a grain. 

5 Reduce } inch to the firaction of a rod. 

6 Reduce | inch to the fhtction of a yard. 

T Reduce ^ of a second to the firaction of a d^ree. 

8. Reduce ^ of a cubic foot to the fraction of a cord. 

9. What is the value of £^ ? of £ff 1 

10. Find the value of { mile : the value of f mile. 

11. What is the value of f furlong? 

12. Reduce } penny to the fraction of a guinea. 

13. Reduce { farthing to the firaction of 6 guineas. 

14. Reduce -fj hour to the fraction of 5 seconds. 

CASE XI. 

168. To redace a compound denominate number to a fraction 
of a given denomination. 

1. Reduce 3oz. 14pwt. 15 gr. to the fraction of a pound. 

Analysis. — 8oz. 14pwt. 15gr. = 1791gf. In lib. there are 
5760gr. ; therefore 8oz. 14pwt 15 gr. is i^Jlb. 

Rule. — Reduce the compound number and the unit of the 
given denomination to the lowest unit named in either^ and 
then divide the first resuU by the second. 

Examples. 

1. Change 7 fur. 28 rd. 2yd. to the fraction of a mile. 

2. Reduce ITs. 6d. 2 far. to the fraction of a £. 

3. Reduce 19cwt. 3qr. 161b. to the fraction of a ton. 

158. Hqw do you reduce a oompoond number to a fractkm of a 
given denomumtion? 



/•' 
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4. Reduce 9oz. 6|pwt. to the fraction of 1 lb. Troy. 

5. Reduce 5 da. 161ir. 40 m. to the fraction of a week. 

6. Change 3pk. fqt. Ipt. to the fraction of a bushel, 
1. Change 3qr. 3na. linch to the fraction of 1 yard. 

8. Change ISs. 8d. 3 far. to the fraction of £1 98. 6d. 

9. Change |8. to the fraction of £f. 
IQ, Change 4{d. to the fraction of iS}. 

ADDITION. 

159. Addition of Fractions is the operation of finding the 
flum of two or more fractions. 

160. Thk sum of two or more fractions is a number which 
contains the same fractional unit as many times as it is con* 
tained in all the fractions taken together. 

CASE I. 
16L When the fractions have the same miit. 

1. What is the sum of ^, f , |, and § 7 
AjTALTBis. — ^In this example the unit opkratiov. 

of the fraction is 1, and the fractional 1 + 3 + 6 + 8 = 18 
unit J. There is 1 half in the first, 8 hence, ^ = 6^ sum. 
halves in the second, 6 in the third, 
and 8 in the fourth ; hence, there are 18 halves in aU, equal to 5|. 

2. What is the sum of i^ and iSf 7 

Analysis. — The unit of both /roc- ophiation. 

turns is £1. In the first, *the fractional £^ =: £1 

miit is £|, and in the second, £ j. £^ :=z £^ 

These fractional units, being different, ^ + £^ =z £i = £\i, 
eannot be expressed in one collection. 

But £1 = £i and £} = £|, iu each of which expressions the 

fractional unit is £} : hence, their sum is £} = £1|. 

159. What is Addition of Fractions 7—160. What is the sum of two 
or more fracticms?— 161 How do jou add fractions which have tho 
saiiio nnit? * 
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BtiIb. 

1. When the fractions have the same denominator^ add 
their numerators^ and place the sum over the common der 
nominator: 

II. When they have not the same denominator^ reduce 
compound fractions to simple ones^ and then reduce att 
to a common denominator^ and add as btfore. 

Note.— 1. Reduce each fraction to its lowest terms before adding. 

2. After the addition is performed, reduce every result to its 
simplest form ; that is, improper fractions to mixed nmnbers, and the 
fractional parts to their lowest terms. 

162. When each of two fractions has 1 for a numerator. 

1. What is the sum of ^ and \ ? 

Analysis. — Bedncing to a common oemratioh. 

denominator, we find the fractions to li^— .1.4.^ 1^ 

be ^ nnd /g^ and their sum to be ^. 5 7 "~ 36 35 ""35' 
That is, the sum of two /ractiona tohose 

numerators are each 1, is equal to the sum of their denomimitors 
divided hy their product. 

2. What is the sum of | and 1 7 of ^ and ^7 of | and {7 
of J and ^7 

3. What is the sum of ^ and i^ 7 of ^ and t\r ^ ^^ i ^^ 
) 7 of i and i 7 

163. When there are mixed numbers. 
1. What is the sum of 12|, llf, and 15f 7 

OPSRATION. • 

Whole IfwmherB, I^rctcHons, 

12+11+15=38 i+f+f=T^T+^+T^=m=l}8|: 

then, 38+l}^f=39^f. Ans. 

183. Wliat is the snm of two fractions when each has a niunentor 
11~163. How do yoa add mixed nnmb^? 
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When there are mixed numbers, add the whole numbers 
Hind the fractions separately , and then add their sums. 

Examples. 



1. Add I, T^, A, and ^. 

2. Add i A, H, «, and if- 
'i. Add f , f , T^, 5^ and if. 
4: Add is, f f, and j. 

5. Add i, 4^, and f . 
6.Addx»T, tV V,*andi 
I Add ^, T*^, f , and i. 
8 Add If, 3|, and ^ of 7. 



9. AddSff, If Hand 2H. 

10. Add 2|, 4|, and|of5,V 

11. Add 12f, 9f, 4 of 6J. 

12. Add T% of 6| and ^ of T J. 

13. Add i of 9f and §of4f. 

14. Add I, ^ of ^ of 8, and 2^. 

15. Add 4|, T^ of i of 16J. 

16. Add 3f, 4|, and i of 16. 



11. Bought a cord of wood for 2f dollars ; a barrel of flour 
for |9f ; and some pork for I5f : what was the entire cost ? 

18. A person travelled in one day 35) miles ; the next, 28^ 
miles ; and the next 25^ miles : how many miles did he travel 
in the tjiree days ? 

19. A grocer bought 4 firkins of butter, weighing respective- 
ly 54f , 65f , 51j^^, and 50^ pounds : what was their entire 
weight 1 

20. I paid for groceries at one time ^ of a dollar ; at an- 
other, 3^ dollars ; at another, If dollars ; and at another, 5^ 
dollars : what was the whole amount paid ? 

21. A merchant had three pieces of Irish linen ; the first 
piece contained 22f yards ; the second 20|> yards ; and the 
third 21^ yards : how many yards in the three pieces ? 

22. A man sold 5 loads of hay ; the first weighed 18^3^ cwt. ; 
the second 19^ cwt. ; the third 19|^ cwt. ; the fourth 21j| cwt. ; 
aad the fifth 20^ cwt. ; what was the weight of the whole ? 

23. A farmer has three fields ; the first contains Itf acres ; 
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the second 25} acres ; and the third 46^ acres : how many 
in the three fields? 

24. A man sold 112f bnshels of wheat for 250| dollars ; 
9^ bnshels of com for 62f dollars ; 225^ bnshels of oats 
for 104} dollars : how many bnshels of grain did he sell, and 
how mnch did he receive for the whole? 

CASS II. 

164. When the fractions have different units. 

1. What is the snm of fib. and f oz.? 

Analysis . — ^In opkrations. 

}lb. there are Voz. fib. = f X 16oz. = V oz.. 

(Art 155.) Then, ^ oz- + f oz. = ^^^ oz. + if oz. 

the nnits of the = W ^z. = 13^ oz. 
fractions being the 

same, viz.,. 1 oz., we redace to a common denominator and add, 
and obtain 13^ oz. 

•Second Method. 
—Three-fourths of f ^z- = f X i^ lb. = ^Ib. 

an ounce is equal fib. + ^Ib. = |ff lb. + ^Ib. = f^Jlb. 
to^^^lb. (Art 156.) 

Then, by adding, we ^^^ ^ ^g^^^ ^ ^3^^ g. ^ 

find the sum to be ^^ ^ ^ 

Thibd Method. | lb. = f X 16 oz. = ^ oz. = 12 oz. 12^dr. 
—Find the value |oz. = f X 16dr.= Vdr.= 12 

of each fractional gum, 13 gf 

part in terms of 

integers of the lower denominations (Art. 157), and then add. 

Rule. 

I. Reduce the given fractions to the same unit, and then 
add as in Case I. Or, 

II. Reduce the fractions separately to integers of lower do- 
nominations, and then add the denominate nuTiibers, 
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Examples. 

1. Add f of yard to { of an inch. 

2. Add together ^ of a week, ^ of a day, and ) of an 
iiour. 

3. Add fewt., V ^^-' l^<>z., fewt., and lib together. 

4. Add i of a ponnd troy to ^ of an oonce. 

5. Add j of a ton to ^ of a hundredweight. 

6. Add f of a chaldron to f of a busheL 

t. What is the sum of } of a ton, and | of a hogshead of 
jme? 

8. Add I of f of a common year, f of { of a day, and I 
of I of f of 19^ hours, together. 

9. Add f of an acre, f of 19 sqoare feet, and f of a square 
inch, together, 

10. What is the sum of | of a yard, | of a foot, and | of 
an inch? 

U. What is the sum of } of a £^ and f of a shilUng ? 

12. Add together {• of a mile, } of a yard, and | of a foot. 

13. What is the sum of f of a leap year, | of a week, 
and ^ of a day 7 

14. Add fib. troy, ^oz. and f pwt. 

19. Add together /^ of a circle, 3f signs, f of a degree, 
and % of 5\ minutes. 

16. What is the sum of |-^yd., f of f qr. and 3|na. 7 

17. Add ^ of a cord, f cubic feet, and } of ^ of 24f cubic 
Let. 

18. What is the sum of f of ^ of 4 cords, f of ^ of 15 
cord feet, and f of 31^ cubic feet? 

19. Add f of 3 ells English to ^ of a yard. 

164. How do you add fractions when they have diffist«iL\ '«!ASai^*\ 



140 SUBTRAOnoN OF 

20. Add together f of 3A. IK. 20 P., | of an acre, and 
I of 3R. 15 P. 

21. What is the sum of ^ of a ton, -^ of a cwt., and 
^ of an ooDce? 

22. What is the smn of ^ of { of a mile, f of a fiirloi^l 
^ of a rod, and J of a foot ? 



SUBTRACTION. 

166. Subtraction of Fractions is the operation of finding 
the difference between two firactional numbers. 

166. The difference between two firactions is such a nnnn 
ber as added to the less will give the greater. 

OASB I. 
167. When the unit of the fractions is the same. 

1. What is the diflference between f and J? 
Analysis. — The unit of both fractions is the opkratioh. 

same, being the abstract miit 1. The fractional 3 12 
unit is also the same, being { in each ; hence, J I ^^ 4 
the difference of the fractions is equal to the 
difference of the fractional units, which is {. 

2. What is the difference between ^Ib. and } of a pound? 

Analysis.— The unit in both operation. 

fractions is lib. The fractional^ 4 2 12 10-2 
unit of the first is }lb., and of the 5 "" 3 ^ l5 "~ Id ~ 13^^ 
second jib. Reducing to the same 

fractional unit, we have |f lb. and IJlb., the diffsrenoe of which 
is f^lb-; hence, 

165. What is subtraction of fractions ?— 166. What is the different 
*>)tween two fractions 7—167. How do you subtract when the unit of 
fractions is the same? 
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Rule. 

I, J^ the fractional unit is the same in hoth^ subtract the 
ks8 numerator from the greater, and place the difference over 
^ common denominator. 

II. Wlien the fractional units are different, reduce to a 
vmmon denominator; then subtract the less numerator from 
(he greater, and place the differenjce over the common denom' 
tnotor. 

Examples. 

9. From } take {. 



10. From } take ^. 

11. From 25 take }l. 

12. From ^ of 3 take i of f 

13. From | of f of 7 take f . 
From 3f take } of f 
From i of 15 take | of 3. 
From 1 J of 2 take f off 

add f that the smn may be f ? 



14. 
16. 
16. 



1. From f take f 

2. From {^ take f^.. 
. 3. From ^ take ^. 

4. From f Jf take ig|. 

5. From f take f . 

6. From {^ take ^. 
t. From \i take ^|. 
8. From 37H take J of 5|, 

n. To what fraction most I 

18. What nmnber added to 1^, will make 5 ? 

19. What number is that to which if ?} be added the smn 
wiU be n|? 

20. From the sum of 3f and 10^ take the difference of 25} 
and 17^. 

SU. What number is that from which if jou subtract ^ of 
I of a unit, and to the remainder add f of } of a unit, the 
sum win be 9? 

22. If I buy f of f of a vessel, and seU } of f of my 
share, how much of the whole vessel will I have left? 

23. A man bought a horse for i of f of ^ of $500, and 
sold him again for f o^ i o^ } o^ ^^^^^ ' ^^^^ ^d he gain 
by the bargain 7 
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24. Bought wheat at 1|> dollars a bnshd, and sold H for 
2^. dollars a bashel : what did I gain on a boshelf 

25. From a barrel of dder containing 81} gallons, 12| gal- 
lons were drawn : how much was there left 7 

26. Boaght 10} cords of wood at one time, and 24| coids 
at another ; after using 16} cords, how much remained? 

2T. A merchant bought two firkins of butter, one contam 
ing 54^ pounds, and the other 56^ pounds ; he sold 4$}{ 
pounds at one time, and 34f pounds at another: how much 
had he left? 

28. A man having t50|, expended $15^^ for diy-goods, aod 
12} for groceries : how much had he left ? 

29* A boy having f of a dollar, gave } of a dollar for aa 
inkstand, and ^ of it for a slate : how much had he left? 

30. Bought two pieces of cloth, one containing 2*7} yards, 
the other 82} yards, from which I sold 40}} yards : how mocb 
had I left? 

168. When each fraction haa the numerator 1. 

1. What is the difference between } and }? 

Ahalysis. — Beducing both frao- opxRATioir. 

tions to a common denominator } — } = ^ — A = A' 
and subtracting, we find the differ- 
ence to be ^^; that is, 

The difference between two fractions, each of whose numer 
ators is I, is equal to the difference of the denominator, 
divided hy their product. 



2. From } take ^. 

3. From ^ take ^. 



4. From ^ take ^« 

5. From ^ take ^. 



168. What is the difference when the numerator of each fraetkn 
Is 1? 
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169. When there are mixed nnmbers. 

1. What is the difference between 16J- and Sj ? 
Analybis.— Since we cannot take -^j from opmultiobi. 

i'^, we borrow 1 = If from the whole num- l^i = l^A- 
bei r*f the minuend, which, added to y^^, gives 3| = 3^. 

j|. then -j^from -}f leaves |f. We must now ^244 

carry 1 to the next figure of the subtrahend, 
and say 4 from 16 leaves 12. Hence, to subtract one mixed num 
ber from another, 

Subtract the fractional part from the fractional part, and 
the irdegral part from the integral part. 

2. What is the difference between I44 and 12-^? 

3. What is the difference between 115| and 39^? 

4. What is the difference between 78^ and 4^7 

5. What is the difference between 48^ and 41|4? 

6. What is the difference between 287^ and 104^ ? 

CASS II. 
170. When fractions have different units. 

1. What is the difference between } of £ and i of a shU- 
Bngf 

Analysis. — ^Reducing to the operation. 

common unit Is., we find the iBJ = J X 20s. = ^s. 

difference to be ^b. = 98. ^ s. — |s. = ^ s. — Js. = ^8 
8cL = 9^. = 9s. 8d. 

Second Method.— Reducmg Js. = J X £^ = JS^. 
to the common unit £1, we jgl — £^ — £9o __ ^1 
find the difference to be £J{ = -. ^g2» .- gg g^j 

Third Method. — ^Reduce the iBJ = 10s. 

fractions to integral units, and ig, == 4d. 

then subtract as in denominate ^ g^ 

numbers. 
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MULTIPLICATION. 

171 Multiplication of Fractions is the operation of taking 
one nomber as many times as there are units in another, when 
<xie or both are fractional. 

l. If 1 ponnd of tea cost | of a dollar, what will f of a 
jK)tmd cost. 

AsALTBis. — ^The cost will be equal operation. 

to the price of 1 lb. taken as many ^ X y =" J 2-' = $if . 
tames as there are units in the multi- 
I)lier (Art 84). 

OneHseventh of a pound of tea will cost one-seyenth as much as 
J. lb. Since lib. cost $|, | of lib. will cost | of $|=$A (Art. 
342). But 8 sevenths of lib. will cost three times as much as 
4^ ; that is, $A x 8 = ff (Art. 189). Hence, to multiply one frfio- 
'tion by another: 

Rule. 

Cancel aU factors common to the numerator and denom' 
^nator; then multiply the nitmerators together for a new 
T^nmeraior, and the denominators together for a new denom- 
x-nator. 

172. Principles of the operation. 

1. When the multiplier is less than l,.we do not take the whole 
of the multiplicand, but only such a part of it as the multiplier is 
^ 1. 

2. When the multiplier is a proper fraction, multiplication does not 
^lereaae the multiplicand, as in the multiplication of whole numbers. 
*^ product is the same part of the multiplicand as the multiplier 
is of 1. 

8. Wheki either of the &ctors is a whole number, write 1 under it 
for a denominator. «w 

4. When either of the fistctors is a mixed number, reduce it to an 
improper fraction. 

171. What is mult^Uoation of fractions? What is the rule?— 172 
What is the first principle of the operation? What is the second? 

7 * 
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Examples. 

5. Moltiplj ^ of 4 bj 35. 

6. Multiply If of 2^ by 16 
T. Multiply 2J of | bj tO. 
8. Multiply 4| of 8 by 36. 

12. Multiply 460 by 11* 

13. Multiply 620 by lOf. 

14. Multiply 1340 by 8J. 

24. Multiply i of I by ^ of A 

25. Multiply f by 16, 

26. Multiply 28 by ^f. 

27. Multiply 8/^ by 16. 

28. Multiply t^ of J by ^f. 

29. Multiply 6J by. | of 3^. 

30. Multiply 842} by 7^. 

31. Multiply f by f 

32. Multiply ^ by T^. 



1. Multiply f by 8. 

2. Multiply ^ by 12. 

3. Multiply 1^ by 9. 

4. Multiply ^ by 15. 

9. Multiply 67 by 9^. 
10 Multiply 842 by 7 J. 
11. Multiply 360 by 12f. 

15. Multiply i by 8. 

16. Multiply 15 by f 

17. Multiply 7|. by 8. 

18. Multiply 9i by 18J. 

19. Multiply 3^ by 4^. 

20. Multiply ^ by 9. 

21. Multiply i by f. 

22. Multiply i of f by |. 

23. Multiply :^ by ^ of ^. 

33. Multiply /y, M» ^^^ ii together. 

34. Multiply if, ^; ^, and ff together. 

35. What is the product of J^ by f of 17. 

36. What is the product of 6 by f of 5. 

37. What is tke product of ^ of J of 3 by 15| f 

38. What is the product -of J of f by f of 3f ? 

39. What is the product of 5, f , f of f , and 4:\ ! 

40. What will 7 yards of cloth cost, at If a yard ? 

41. What wUl 12| bushels of apples cost, at $| a bnsliel ? 

42. If one bushel of wheat costs $li,'what wiU f of a 
buBhel cost ? 
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43. If one horse eats f of a ton of hay in one month, how 
much will 18 horses eat in the same time? 

44. If a man earns 1^ in one day, how much can he earn 
in 24 days? 

45. What will 8^ yards of cloth cost, at { of a dolLvr a 
yard? 

46. At $16 a ton, what will ^ of a ton of hay cost? 

41. If one ponnd of tea costs $1^, what will 6^ pounds 

60St? 

48. What will ^ boxes of raisms cost, at $2^ a box? 

49. At 75 cents a Imshel, what will ^ of a bnshel of com 
cost? 

50. If a lot of land is worth $75^, what will ^ of it be 
worth? 

51. What will 17^ yards of cambric cost, at 2^ shilliogs a 
yard? 

58. Boi^ht 15| barrels of sngar, at $20f a barrel : what 
did the whole cost ? 

53. If one bnshel of com is worth f of a dollar, what is | 
of a bnshel worth ? 

64. If I own ^ of a farm, and sell ^ of my share, what 
part of the whole farm do I sell ? 

55. I bought a book for ^ of a dollar, and a knife for 
^ t)l% cost of the book : how much did I pay for the knife ? 

56. At I of j^ of a dollar a ponnd, what will ^ of {| of 
a ponnd of tea cost? 

57. If hay is worth $9| a ton, what is f of 3} tons worth ? 

58. K a man can dig a cellar in 22^ days, how many days 
wonld it take him to dig f of it ? 

59. If a railroad train rans 1 mile ic ^ of an hour, how 
long win it be in running 106f miles ? 
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60. A owned } of a fann and'sold f of his share to B 
who sold } of what he bought to C, who sold f of what h( 
bought to D : what part of the whole did D have 7 

61. A owned f of .200 acres of land, and sold f of his sliarc 
to B, who sold i of what he bought to C : how many acres 
had each 1 

\ DIVISION. 

173. Division of Fractions is the operation of finding how 
many times one* number is contained in another, when one or 
both are fractional. • 

1.' What is the quotient of f divided by V ? 

Analysis. — How many times ia */ opbbation. 

contained in {? If J be divided by i -^ V = J X /^ . 
14, the quotient wiU be —1— = ^. = ^ Am, 

Since the true divisor is but } of 14, 

the divisor used is 5 times too large; hence, the partial quotient 
iij, is 6 times too small. Multiplying this by 5, we have the true 
quotient, = ^. This result is produced by inverting the terms oi 
the divisor and multiplying. 

Riile. — Invert the terms of the divisor, cancel, and proceed 
as in multiplication. 

174. Directions for the operation. 

1. If either the dividend or divisor is a whole number, make it 
fitu^onal, by writing 1 under it for a denominator. 
3. Cancel all common fsu^tors. 

8 If the dividend and divisor have a common denominator, they 
will cancel, and the quotient of the numerators will be the answer. 



173. What is division of fractions? What is the rule?— 174. What 
^s the fint direction for performing the operatipn? What the seoondl 
iVhat the third? What the fourth? What the fifth? 
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4. When either term at the fraction is a mixed nimiber, rednoe tc 
the form of a simple fraction. 

5. If the numerator of the dividend is divisible bj the numerator 
of the divisor, and the denominator by the denominator, divide witb- 
CQt inverting. 



Examples. 



3. 
4. 
6. 
6. 

7. 
8. 



1. Divide 

2. Divide 
Divide 
Divide 
Divide 
Divide 
Divide 
Divide 

9. Divide 

10. Divide 

11. Divide 

12. Divide 

13. Divide 

14. Divide 
16. Divide 
16. Divide 
IT. Divide 

18. Divide 

19. Divide 

20. Divide 

21. Divide 

22. Divide 

23. Divide 

24. Divide 

25. Dlnde 



HbjT. 
A by 6. 
Hby 9. 
m by 40. 
M by 13. 
5byT^. 
27 by \. 
iby^. 

^js by f 

*«by^. 

I of I by f off 

i of I by I of f . 

ioffbyf of |. 

66 by j^. 

1600 by ^. 

726 by J|. 

4f by 6. . 

9yV by 12. 

J of \^ by 4f 

^ by i of 7. 

f of 60 by 4f 

300^ by 6}. 

4 of ^ by ^ of 7f 

H by 8^. 

iofj^ by 6i. 



26. Divide j| by 4. 

27. Divide^f^ by 6. 

28. Divide fj by 8. 

29. Divide ^ by 48 

30. Divide ^ by 21 

31. Divide 36 by ^. 

32. Divide 420 by |. 



33. 
34. 
36. 
36. 
37. 
38. 



byf. 



Divide ^q 
Divide ^ by /y. 
Divide I of fj by jf . 
Divide J by |f . 
Divide f of f by f of } 
Divide Jof^of Jby^of J 

39. Divide 660 by ^. 

40. Divide 1273 by J J. 

41. Divide 4324 by ^. 

42. Divide 6f by 8. 

43. Divide 12J by 42. 

44. Divide 3J by 9J. 
46. Divide 100 by 4|. 

46. Divide 44^ by m 

47. Divide 111 J by 33f 

48. Divide 191^ by 159 J. 

49. Divide 6| by | of l\ 

60. Divide 5^^^^ \ii \ ^i ^^^ 
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51. At 1^ of a doDsr a poond, liow modi butter can be 
boogbt for li of a dolbr ? 

52. At f of a doDar a jaid, how modi dofb can be bought 
for } of a dollar ? 

53. If a bushel of potatoes cost } of a dollar, how maiij 
boshds can be boaght for ^^ of a dollar? 

54. If i of a ton of haj will feed 1 horse one week, how 
roanj horses will ^ of a ton feed, the same tune 7 

55. If I of a boshd of apples cost ] of a dollar, what will 
I boshel cost? 

56. What will a band of floar cost^ if ^ of a barrel cost 
^ of a dollar ? 

57. If I of a boshel of apples cost } of a dollar, what will 
1 boshel cost? 

58. How moch molasses at f of a dollar a gallon, can be 
boaght for If dollars? 

59. A man sold ||^ of a mill, which was } of his share . 
what part of the mill did he own ? 

60. What nomber moltiplied by f , will give a prodoct of 
I5f? 

61. What nomber moltiplied by 5|, will give a prodoct of 
146? 

62. The dividend is 520^, and the qootient 36^ : what is 
the diTisor? 

63. What nomber is that, which if moltiplied by f of | of 
5|y will prodoce |^ i 

64. If 71b. of sogar cost 41 of a dollar, what will 1 pound 
cost ? 

65. If lO^Ib. of nails cost f of a dollar, what is the prioe 
ferpoaadt 
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66. If f of a yard of cloth cost' $3, what will 1 yard cost 7 
61. A family consumes 165f pomids ofT)utter in 8^ weeks: 
how much do they consume in 1 week ? 

68. At $9f a barrel, how much flour can be bought for 
W38f ? 

69. If a man divides $3f equally among 8 beggars, ho% 
much docs he give them apiece ? 

70. If 8 pounds of tea cost $7f , what is the price per 
pound ? 

71. If I of a ton of hay sells for $10|, what is the price 
of 1 ton? 

72. If } of an acre of ground produces SA^^ bushels of 
potatoes, how many bushels will 1 acre produce? 

73. What quantity of cloth may be purchased for $5^, at 
the rate of •6| a yard ? 

74. How long would a person be in traveling 126f miles, 
if he traveled 31^ miles per day? 

75. How many bottles, each holding If gallons, can be 
filled from a barrel of wine, containing 31^ gallons? 

76. How long will it take 11 men to do a piece of work, 
that 1 man can do in 15| days? 

77. If f of a barrel of flour costs 6 dollars, what is the 
price per barrel ? 

78. Eighty-one is f of how many times 8 ? 

79. Five-eighths of 48 is f of how many times 9 ? 

80. How many times can a vessel, containing ^ of a gallor, 
be filled from ^ of a barrel of 31| gallons ? 

81. If 6^ lb. of tea cost $4 J, what is the price of 1 pound? 

82. If f of I of a ship is worth $2540, what is the whole 
vessel worth? 

83. If f of f of a barrel of flour will la^it a family 1 week, 
how long will 9^ barrels last them? 
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COMPLEX FRACTIONS. 
176. A Complex FRicnov \a only another form of ( 
for the dlrision of fractions : thus, I, is the same aa f difided 
by ) , and may be written, J -?- f = ||. 



176. To r«duo« a oomplez fraotloB to a alai^la : 

1. Reduce -i to a simple fraction. 

A v A LTSI8. — Reducing the operatiov. 

diviior and dividend each to ga _ ao ^q^ ^i _ s 

a ulrnple fraction, we have y ap-i.«— ^vX — »> — 'i* 

and |. Then V divided by ij T • t - Y a t — if — ^ 

if equal to V X l = V=H' 

Rule.— iJeduce both terma of the fraction to gimple fnu> 
Hotm: then divide as in diviaion of fractions. 

Examples. 
Reduce the following to shnple fractions : 

7. Reduce Ho. 

8. Reduce ^. 



1. 


Reduce I. 


2. 


Reduce 1. 


8. 


Redace ^. 


4. 


Reduce ^, 


6. 


Reduce 1 . 


6. 


Reduce f + 
12 



9. Reduce i-SL-Ifr. 
A of 17^ 

t of 8f 



10. Redace 



11. Redace 



12. Reduce | of ^ of 



9f 
13' 



IW. Wh«t is a complex fraction?— 176. How do you (edaoe a 
nplex to a rimple fraction T 
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I Applications in Fractions. 

1. What will 5^ cords of wood cost, at ^ of ^ of ^ of 
150 a cord ? 

2. A farmer sold | of a ton of hay for $6| : what* would 
be the price of a ton at the same rate f 

3. A person walks 77} miles in 10^ hours : at what rate 
8 that per hoar 7 

4. From the product of | and 11^, take ^, and multiply 
the remainder by 20J. 

5. How much greater is f of the sum of ^, }, |, and ^, 
than the sum of ^, i, and | f 

6. If f of a ton of hay is worth $^, what is 2| tonp 
worth ? * 

* 7. K } of a dollar will pay for | of a yard of cloth, how 
many yards can be bought for $llf ? 

8. What is the. value of 3^ cords of wood, at $4} a cord ? 

9. At } of a dollar a peck, how many bushels of apples 
can be bought fpr $6}? ^ 

10. What is the difference between f of a league and ^ 
of a mile? 

11. What is the sum of 4^ miles, ^ of a furlong, and | 
of IJ yards? 

12. At $1| per day, how many days' labor can be obtained 
for$36f? 

13. Bought 5| yards of cloth at $4^ a yard, and paid for 
it in wheat at tlf a bushel : how many bushels were required ? 

14. What number' must be taken from 27}, and the ro 
' mainder multiplied by 14}, that the product shall be 100 ? 

15. Three persons, A, B, and C, purchase a piece of prop* 

erty for $6300 ; A pays f of it, B ^, and the remamder : 

what is th§ valae of each one's share? 

7* 
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10. What number diminished by the difEercnce between ) 
niid f of ItHcIf, Icares a remainder eqoal to 34? 

17. What iH the sum of f of £lb, X3f, ^ of f of i oi 

£\, and J of | of a shilling? 

18. If 1^ of John's marbles is equal to | of James*, and 
logtahor they have 56, bow many has each? 

IV. A person owning | pf 2000 acres of land, sold } of 
his share : how many acres did he retain ? 

t20. A boy having 240 marbles, divided them in the follow- 
hig manner : ho gave to A, ^, to B, ^, to C, |, and to D, 
Up kcc^ping the remainder himself: what number of marfoks 
hful each? 

21. A man having engaged in trade with $3740, foandy at 
the end of 8 years, that he had gained $156 J more than }*of 
his (capital : what was his average annual gain ? 

22. Two boys having bought a sled, one paying f of a dollar, 
and the other ^ of a dollar, sold it for -^^ of a dollar more than 
(h(*y gave for it : what did they sell it for, and what was each 
one's Hhare of the gain ? 

23. A fanner having 126f bushels of wheat, sold f of it at 
$2^ a 1)UHh<>l, and the remainder at $lf a bushel : how much 
did lie receive for his wheat ? 

24. A man having $19^, expended it for .'wheat and com, of 
each an equal quantity ; for the wheat he paid $l| a bushel, 
and for the com $J a bushel : how much of each did he buy? 

25. Two persons engage in trade : A furnished ^ of the 
oapital, and B, ^^ : if B had furnished <$492} more,, their 
•hares would have been equal : how much did each famish ? 

26. A man being asked how many sheep he had, said, he had 
them in three fields : in the first he had 63, which wivs } of 
what he had ia the second ; and f of what he had in the second 
"*« 4 times what he had in the third ; how u^any ha4 he m all 1 
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DUODECIMALS. 

ITT. Duodecimals are a system of numbers, which arise from 
diTiding a unit according to the scale of 12. The Units 
diTided are, the foot in length, the square foot, and the cubic 
foot. 

If the unit 1 foot be divided into 12 equal parts, each 
part is called an inch or prime, and marked '. If a prime be 
divided into 12 equal parts, each part is called a second^ and 
marked". If a seccmd be divided, m like manner, into 12 
equal parts, each part is called a third, and marked '" ; and 
so on for divisions still smaller: hence, 

^ of a foot = 1 inch, or prime, 1'. 

■^ of T^ of a foot = Y^ri ^^^ ^ ^^^^ ^^ ^ second, . 1''. 
T^ of T^y of T^ of a foot = YTTS of afoot, or 1 thurd, . 1"' 

If the square foot, and the cubic foot, be divided according 
to the same scale, the primes, seconds, thirds, &c, will have 
the same relation to the unit and to each other, as in the 
foot of length. 

Table. 

12'" ..... make 1" second. 

12" " 1' inch or prime. 

12' " 1 .foot. 



Heoice : Duodecimals are denominate fractions, in which the 
prinoarj unit is 1 foot, and the scale uniform, the units of the 
scale, at every point, being 12. 

^ NeTHS-— 1. Tke marks', ", '", &c., which denote the fraeHanal 
units, are called indices. 

2. Dnodecimals are diiefly used in measuring Lengths, Surfaces 
Vidumes, or Solids. 

177. What are duodecimals? What are the units divided? If the 
nnit 1 foot be divided into 12 equal parte, what \b e8A\i i^9j\ ei!k^<e^^ 
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ADDITION AND SUBTRACTION. 

178. The operations of Reduction, Addition, Subtraction, 
Multiplication, and Division of Duodecimals, correspond so 
nearly with those of denominate numbers, that additional rules 
are deemed unnecessary. 

Examples. 



1. In 86' how many feet? 

2. In 750" how many ft.? 
3 In 37000'" how many ft.? 



4. In 67' how many feet? 
6. In 470'" how manyft,? 
6. In 376" how many ft.? 

7. What is the sum of 8 ft. 9' 7" and 6 ft. V 3" 4'"? 

8. Find the difference between 32 ft. 6' 6" and 29 ft. 7"' 

9. Add together 9 ft. 6' 4" 3'", 12 ft. 2' 9" 10"', 26 ft. 0' 
5", and 40 ft. 1' 0" 3'". 

10. What is the sum of 135 ft. 0' 6", 46 ft. 11' 0" 2'", 
and 12 ft. 6'? • 

11. What is the sum of 84 ft. 7', 96 ft. 0' 11", 42 ft. 6' 9" 
10'", and 6' 7" 11'"? 

12. Prom 127 ft. 3' 6" 4'" 11"", take 40 ft. 0' 10" V" 5"" 

13. What is the difference between 425 ft. 9^ 10" and 107 ft. 
10' 9" 8'" ? 

14. What is the sum and difference of 325 ft. 7' 6" 2'" and 
217 ft. 10' 9"? 

MULTIPLICATION. 

179. Multiplication of Duodecimals is the operation of find- 
ing the superficial contents and the contents of volume, whei 
be linear dimensions are known. 



If 1 inch be divided into 12 equal parts, what is each part called? 
If the second be divided in like manner, what is each part called? 
mat are indices? For what are duodecimals used?— 178. How are 
tip fundamental operations performed ?— 179. What is multipUcation 
aaodedmals? How ajre the areas of figures found? How aie the 
mtt efyolvaae found? ' 



MULTIPLIOATIOK. 



167 



The superficial contents, or area of figures, are fonnd by 
multiplying the length and breadth together. 

The contents of volume or cubical contents, are found by mul- 
tiplying together the length, breadth, and height. 



180. Principles of the mnlUpUcaUon. 

1. Feet multiplied by feet, give square feet. 

2. Feet x Primes = 1 ft. x ^ ft. = -j^ sq. ft, or primes. 

8. Primes x Primes = -j^ ft. x ^^ ft. = j}^ sq. ft., or seconds. 
4. Primes x Seconds = y'^ ft. x jiv ft. = iVji sq. ft., or thirds. 
* 6. Seconds x Seconds = yjy ft. x yj^ ft. = ^\^g sq. ft., or fourths. 

From the foregoing, we have the following principles : 

The index of any product i^ equal to the sum of the in- 
dices of the factors. 

Note. — ^The denominator of primes is 12, of seconds, 144, of thirds 
1728, of fourths, 20736, ^. 

18 L To find the square measure, or area of a surface. 

1. Find the square measure of a floor that is 9 feet long 
and 6 feet wide. 

NOVB. — ^A Squabb is a figure bounded hj four equal sides at right 
angles to each other. 



Analysis. — ^Draw an horizontal line 
and lay off 9 equal parts, each de- 
noting a foot. Then draw a second 
horizontal line perpendicular to it, 
and lay off 6 equal parta, each denot- 
ing a foot Through the points of 
division of the first line draw paral- ^^ 

lels to the second, and through' the points of division of the 



180. What are the five principles of multiplication? What is the 
rale for the indices? What is the rule for the multiplication of duo- 
decimals?— 181. What is the rule for finding the wv^Q^aro TDL<e»s\)x^ ^V 
M stuikcef 
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m dimv parallels to Um fini: tbeiv wffl tfnv be fiirnMd a 

number of small sqoareA. 

The Dumber of squares in the first row will be Bipal to 9, tiie 
number of linear units in the first line; and tiie number of rows 
will be equal to nx. the number of units in the second fine: there- 
fore, the whole number of squares will be equal to 9 x 6 = 54. 
Hence, to find the area, or 



Multiply the length by Ike breadihy and ike prodwd wHl be 
die number cf squares. 

NoTK — ^The square which is the laiit of anfiMe^ ia the aquaie di»- 
Bcribed on the umt of length. If the unit of kagth ia a fidot^ tho' 
unit of sui£ure is 1 square foot-^ 1 jard, the laiit of anrfiioe is 1 
scjuare jard, Ac. 



182. To find the Cubic 



d a VoloBao or Solid. 



1. What is the cubic measnre of a block of marble that is 
9 ft. long, 6 ft. wide, and 4 ft. thick? * 

NoTB. — ^A Cube is a figure bounded hy six equal squares at right 
angles to each other, called facet; and the sidea of the squares are 
the edffes of the cube. 



Analysis. — The face on which 
the block stands, is caUed its &a«e, 
the area of which is equal to 9 x 6 
:;: 54 sq. ft. 
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K now yon take 54 equal cubes, oi 1 foot each, they can 
be placed side by side on the base, and will form a block of 
marble 9 ft. long, 6 ft. wide, and 1 foot thick. If yon place 
a second tier, the block will be 2 feet thick; a third tier will 
make it 8 feet thick, and so on, for any number of taers: 
hence, the contents of the block, that is four feet thick, are 
9 X 6 X 4 = 216 cu. ft. 



/(6Kt How do yoo find the cubic measuxe oi «k ^^t^xxm^ qt «i^^\ 
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8 ft. 


9' 


5" 


3 


6' 




4 


4' 


8" 6'" 


26 


4 


8 
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Rule. — JftdHplyi the length, breadth, and ihicknees together. 

183* When the Dimemdoiui are in feet and 12th8 of a foot. 

Multiply 8 ft. 9' 5" by 3 ft. 6', and then the product by 
2 ft. 6'. 

Analysis.— First multiply 8 ft. 9' 
5'- by 6'. Since 6" =jU ^i and 6' = 

ft ft., 6" X 6' ^jU X A = tHi sq- 

ft^ or 80 thirds. Since 12'" = 1", 
80'" -5-12 = 2" and 6'" over, which 
write down. 

Then 9' x 6' = ^ x ^ = y^V sq. ft., 
or 54", to which add the 2" found 
in the last product, making 56". Then, 30 sq.ft. 8' 11" 6'" 
since 12" = 1', 56" -r 12 = 4' and 8" 
over, which write down. 

Then 8 feet x 6' = 8 ft. x y% ft. = *| sq. ft., to which add 
the 4' from the last product, making 52'. Then, since 12' =■ 1 
square foot, 52' -r 12 = 4 sq. ft and 4', both of which set down. 

"We next multiply, in the same manner, by 8 feet, giving a 
product (^ 26 sq. ft. 4' 8". The sum of the partial products, 80 sq. 
ft. 8' 11" 6'", is the first required product 

Now, multiply by 2 ft. 6'. 

First, 6'" X 6' = tt"58 sq. ft. x ,% ft. 
= airVsir cu. ft. = 86"" cu. ft. = 3"'. 
Then 11" x 6' = AV sq. ft. x ^ ft. 
= y^f, cu. ft. and three added from 
the lart product gives 69'" = 5" and 
9*"^ over, which write down. 

Tlion 8' X 6' =^ sq. ft. X T% fL 
r-- iVV en. ft. = 48", to which add 
W from the last product, gives 58" = 
4' and 6" over, which write down. 
•» 

Then, 8t) sq. ft. x j?^ ft. = \%« = 180% to w\iw\v aM 4 ttwcL ^<^ 
laeft prodact, making 184' = 15 cu. ft. and V. "S*^ m\ik^^i 'Vi'S 
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30 


sq. 


ft. 8' 


11" 


6'" 


2 




6' 






15 




4' 


5" 


9'" 


61 




5 


11 




16 cu. 


ft. 10' 


4" 


9"' 
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8 feet, giving the partial product 61 en. ft. SMI"; and the snm 
76 cu. ft. 10' 4" 9'" is the entire prodnct, in cubic feet and 12thB oi 
cnbic feet 

Rule. — I. Place the muUiplier under the multiplicand, m 
that units of the same order shall faU in the same column : 

II. MxdHply the multiplicand by each term of the muUiplier 
in succession, beginning with the lowest unit of each, and 
make the index of each product equal to the sum of the t»- 
dices of the factors: 

III. Reduce each product^ as it arises, to the next higher 
unit; uyrite dovm the remainder, and carry the quotient to 
the next product: 

IV. Find the sum of the several products. 

Examples. 

1. How many cubic feet in a stick of timber 12 feet 6 
inches long, 1 foot 5 inches broad, and 2 feet 4 inches 
thick? 

2. Multiply 9 ft. 6' by 4 ft. V. 

3. Multiply 12 ft. 5' by 6 ft. 8'. 

4. Multiply 35 ft. 4' 6" by 9 ft. 10'. 

6. What is the product of 45 ft. 4' 3" by 12 ft. 2' 9"? 

6. What is the product of 140 ft. 0' 2" 4'" by 20 ft. 10'! 

7. What is the product of 279 ft. 10' 6" by 8' 4" ? 

8. What are the contents of a board 14 ft. 6' 3" long, and 
2 ft. 9' wide ? 

9. How many square feet in a floor 18 ft. 9' long, and 16 ft. 
10' wide ? 

10. How many square yards in a ceiling 70 ft 9' long, and 
12 ft 3' wide ? 

11. How many square feet are there in a ceiling whose 
length is 75 feet, and width 42 feet? 

12. How many square yards are there in a lot of ^ound 
whose length is 118 feet, and width 25 feet? 

13. How many square feet are there in a board whose 
lengiib 18 18 feet, and breadt\i 14 \xi^\i^1 
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14. What is the cost of painting the side of a house that is 21 
feet high and 22 feet wide, at 40 cents per sqaare yard? 

15. How many acres are there in a field whose length is 
45 rods, and width 37 rods? 

16. What is the area of a piece of ground that is 112 ft 
Sin. long, and 27ft. 9 in. wide? 

IT. How many flagstones, that are 4 ft. 6 in. by 411., 
irill be required to cover a walk which is 6 ft. 9 in. wide and 
264ft. long? 

18. What will be the cost of paving a yard 64 ft 6 
square, at 5 cents a square foot? 

19. What are the cubic contents of a block of marble 6 ft. 
9' long, 4ft 8' wide, and 2ft 10' thick? 

20. There is a room 97 feet 4' around it ; it is 9 feet 6' 
high : what will it cost to paint the walls, at 18 cents a 
square yard ? 

21. What is the cubic measure of a pile of wood that is 
18 ft long, 7 ft high, and 4 ft wide ? 

22. How many cords are there in a pile of wood that is 
48 ft. long, 9 ft. high, and 3 ft. 6 in. wide ? 

23. A gallon contains 231 cubic inches : how many gallons 
of air are contained in a room, which is 21 ft. 6 in. long, 15 ft 
Wide, and 10ft high? 

24. .A common brick is 8 in. long, 4 in. wide, and 2 in. 
^tldck : how many bricks are there in a pile, whose height is 

l2ft 4 in., width 8 ft and length 15 ft 9 in., supposing no 
'^aste space? 

25. A ditch surrounds a plot of ground which is 240 ft 
long, and 164 ft. wide. The ditch is 3 ft. 6 in. wide, and 6 ft 
^ in. deep. What is the cubic measure of the ditch ? 

26. How many cubic feet of wood in a pile 36 ft 5' long 
6 ft 8' high, and 3 ft 6' wide? 

27. What will a pile of wood 26 ft 8' long, 6 ft 6uu 
high, and 3ft 3' wide cost at $3.50 a cord? 

28 ISL^w many cubic jarda of earth were dug ttom ^ ^ifi\«t 
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vfhich meafiored 38 ft. 10' long, 20 ft. 6' wide, and 9 ft. 4' 
deep? 

29. At 16 cents a yard, what will it coet to plaster a room 
22 ft. 8' long, 18 ft. 9' wide, and 11 ft. 6' high? There are 
to be deducted 8 wmdows, each 6 ft. 4' high, and 2 ft. 9' wide ; 
2 doors, each t ft. 6' high, and 3 ft. 2' wide; and the bo^e 
moulding, which is 1 foot wide? 

DIVISION. 

184. Division of Duodecimals is the operation of finding 
from two duodecimal numbers a third, which multiplied by the 
first, will give the second? 

1. The floor of a hall contams 103 sq. ft. 4' 5" 8'" 4^ and 
is 6ft. 11' B" wide : what is its length? 

Analysis. — the 
units of the dividend 
are square feet and 
fractions of a square 
foot. The units of 
the divisor ai*e linear 
feet and fractions of 
a linear foot. 

First, consider how 
often the first two 

parts of the divisor are contained in the first part of the dividend.. 
The first two parts of the divisor are nearly equal to 7 feet, and 
this is contained in 103 sq. ft 14 times and something over. 
Multiplying the divisor by this term of the quotient and subtract- 
ing, we find the remainder 5 ft. 9' 1", to which bring down 8"'. 

Next, consider how many times the first two 'parts of the divisor, 
(equal to 7 feet nearly) are contained in the first two parts of tlie 
reniainder, reduced to the next lower unit ; that is 6 fL 9' = GS 
Kultiplying the divisor by the quotient figure 9', 4md making the 
subtraction, we have 6' 4" 8"\ to which bring down 4*'. 

164. Wha. is the division of duodedmals? How is it performed t 
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Consider, again, Low often, nearly^ 7 feet 13 contained in 6' 4" 
= 76". Mnltipljing the divisor by the quotient 11", we find a 
product equal to the last remainder. Uence, 

Th& process <f division is the same as that in other de- 
nominate numbers, except in the manner of selecting the 
qiwtient figure. 

185. Pzinciples- of the operation. 

Notes. — 1 If the integral unit of the dividend and divisor is the 
Bame, the unit of the quotient %Ddl 'be abetract. 

2. If the unit of the dividend is a superficial unit, and the unit 
of the divisor a linear unit, the unit of the quotient will he linear, 

3, If the unit of dividend Is a unit of volume, and the. unit of the 
divisor linear, the unit of the quotient unU be superficial. 

i If the unit of the dividend is a unit of volume, and the nnit of 
the divisor superficial, tJie unit of the quotient wiU be linear 

Examples. 

1. Divide 29 sq. ft. 0' 4" by 6 ft. 4'. 

2. Divide 50 sq. ft. 0' 10" 6'" by 9 ft 6'. 

3. What is the length of a floor whose area is 1116 sq.ft. 
r 6", and breadth 24 ft. 3'? . • 

4. A load of wood, contaming 119cu.ft. 2' 6" 8'", is 3 ft. 
4' high, and 4 ft. 2' wide : what is its length ? 

5. In a granite pillar there are 105 cu. ft. 5' 1" 6'''; it 
• is 3 ft. 9^ wide, and 2 ft. 3' thick : what is its length ? 

6. There are 394 sq. ft. 2' 9" in the floor of a hall that 
Is 10 ft. 7' wide : what is Its length ? 

I. A board 17 ft. 6' long, contains 27 sq. ft. 8' 6'' : what 
is its width ? 

8. From a cellar 42 ft. 10' loi^, 12 ft. 6' wide, were thrown 
158 cu. yd. 17 cu. ft. 4' of earth : how deep was it? 

9. A block of marble contains 86 cu. ft 2' 7" 9'" 6*^. It 
is 4ft 8' wide and 2ft. 10' thick: what is its length? 

185. What are the principles of the oponAcni^ 
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DECIMAL FBACTIONS. 

186. There are two kinds of Fractions in general use : Cov- 
HON Fracttoxs and Decuial Fractions. 

A CoiufON Fraction is one whose nnit is divided into an; 
nninber of equal parts. 

A Deciilal Frachon is one whose unit is divided accordir^ 
to the scale of tens. 

187. If the unit 1 be divided into 10 equal parts, each part 
is called one-tenth. 

If the nnit 1 be divided into one hundred equal parts, or 
each tenth into ten equal parts, each part is called one-hun' 
dredth. 

If the unit 1 be divided into one thousand equal parts, or 
each hundredth into ten equal parts, the parts are called thoti^ 
sandthSy and we have like expressions for the parts, when the 
unit is further divided according to the scale of tens. 

These fractions may be written thus: 

Three-tenths, ^ 

Seventh-tenths, ----.- ^, 

Sixty-five hundredths, • - - - -^j^, 

215 thousandths, - - - . - I'^Vb- 

1276 ten-thousandths, . - - - . ^^^, 

From which we see, that the fractional unit of a decimal is 
one of the equal parts arising from dividing the unit 1 accord 
ing to the scale of tens : hence, it is one-tenth, one- hundredth, 
one-thousandth, &c. 

188. A Decimal Number, or decimal, is one which contain! 
a decimal unit. 

189. A Mixed Decimal, is one composed of a whole num- 
^ Bnd a decimal. 
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Notation and Nnmeration. 

190. The denominators of decimal fractions are seldom 
written. The fractions are expressed by means of a period, 
placed at the left of the numerator, called the decimal point (.). 

Thns, ^ is written .3 

T^ " -65 • 

ft^ " .215 

-tWifir " .1215 

The denominator, however, of every decimal, is always un- 
derstood : 

It is the unit 1, ivith 09 many ciphers annexed as there 
are places of figures in the decimal. 

The place next to the decimal pomt is called the place of 
tenJOiS^ and its unit is 1 tenth ; the next place, at the right, 
is the place of hundredths, and its unit is 1 hundredth ; the 
next is the place oi thousandths, and its unit is I thousandth: 
and similarly for places still to the right. 

Decimal Numeration Table. 

I 



11 -- 

'^ a 5 '^ -^ = 



iS » H B PI ;^ ^ 
• 4 is read 4 tenths. 

.5 4 



.064.... 
.6754... 
.01234. . 
.007654. 
.0043604 



54 hundredths. 
64 thousandths. 
6754 ten-thousandths. 
1234 hundred-thousandths. 
7654 millionths. 
43604 ten-millionths. 



lee Dsanuu. 

NoTB. — Dedmftl fraeUont are numeorated from left to right; (hwi, 
t&nth$, JiundredUu, th/oiuandau^ && They are read 4 tenihs, 54 hon. 
dredths, 64 thousaiidtLB, &a 

Whoto Biimbcn asd daoimala wiltt«ii togathor. 

Whole namben. DeoimalB. 
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19L Pzinciplea. 

1. That the denomiiiatQr belonging to any dedmal fraction is \* 
with as many dphexs annexed as there are jAaoes of figures in th^ 
decimal. 

2. That the nnit of any place is ten times as great as the miit af 
the next place to the right — ^the same as in whole numbers: hence, 
whole numbers and decimals may be written together, by placing the 
decimal x)oint between them. 



186. How many kinds of fractions are there? What are they! 
What is a common fraction ? What is a decimal fruoticA ? — 187. When 
the unit 1 is divided into 10 equal parts, what is eadi part called) 
What is each part called when it is divided into 100 equal parts? 
When into 1000? Into 10,000? &c. How are dedmal fraction 
formed? — 188. What is a decimal number? — 189. What is a mixed 
decimal? — 190. Are the denominators of decimal fractions generallj 
set down ? How are the friictions expressed ? Is the d^iominatoi 
understood ? What is it ? What is the place next the decimal point 
called? What is its unit? What is the next place called? What is 
its unit? What is the third place called? What is its unit? Which 
way are decimals numerated and read ? — 191. What are the two prin 
dples of decimals? y 
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192. Rule for Wxitiiig Decimals. 

Write the decimal as if it tvere a whole number^ prefixing 
many ciphers aa are necessary to make its right-hand fig^ 
*e of the reiuired name, 

193. Rule for Reading Decimala. 

Bead the decimal as though it were a whole number 
Iding the denomination indicated by the lowest deeimal unil 

Examples. 
Write the following common fractions decimally: 
(1.) (2.) (3.) (4.) (5.) 

Toir to TTHTB Tini tHit' 

(6.) (7.) (8.) (9.) (10.) 

6i^ lix/b Mv ioH« 12W- 

Write the following nnmbers in figures, and numerate them : 

1. Twentj-seven, and four-tenths. 

2. Thirty-six, and. fifteen-thousandths. 

3. Ninety-nine, and twenty-seven ten-thousandths. 

4. Three hundred and twenty thousandths. 

5. Two hundred, and three hundred and twenty millionths 

6. Three thousand six hundred ten-thousandths. 

7. Five, and three-millionths. 

8. Forty, and nine ten-millionths. 

9. Forty-nine hundred ten-thousandths. 

10. Fifty-nine, and sixty-seven tenrthousandths. 

11. Four hundred and sixty-nine ten-thousandths. 

12. Seventy-nine, and four hundred and fifteen millionths. 

13. Sixty-seven, and two hundred and 21 ten-lOOOthe 
U. One^ hundred and five, and ninety-five ten-millionths. 
15. Forty, and 204 thousand millionths. 

192. What la the rule for writing decimala?— 193 What is the 
lie for reading decimals? 
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UNITED STATES MONET. 

194. The denominations of United States Money correspond 
to the decimal division, if wg regard one dollar as the umt : 

For^ the dimes are tenths of the dollar^ the cents are hun 
dredths of the dollar^ and the mills, being tenths of a ceiU, 
are thousandths of the dollar, 

• Examples. 

1. Express $31 and 26 cents and 5 mills, decimallj. 

2. Express $17 and 6 mills, decimally. 

3. Express $215 and 8 cents, decunally. 

4. Express $2t5 6 mills, decimally. 

5. Express $9 8 mills, decimally. 

6. Express $15 6 cents 9 mills, decimally. 

7. Express $27 18 cents 2 mills, decimally. 

8. Express $3 5 cents 9 mills, decimally. 



ANNEXING AND PREFIXING CIPHERS. 

195. Annexing a cipher is placing it on the right of a 
number. 

If a cipher is annexed to a decimal it makes one more de- 
cimal place, and therefore, a cipher most also be added to 
the denominator (Art. 190). 

The numerator and denominator will therefore have l)ecn 



194 If the denominatioiiB of Federal Money be ezprefised dednially 
what is the unit? What part of a dollar is 1 dime? What part ot 
a dime is 1 cent? What part of a cent is a mill? What part of a 
dollar is 1 cent? 1 mill? — 195. WTxen is a cipher annexed to a nnm- 
ber? Does the annexing of ciphers to a decimal alter its yalue? Why 

It? What does five-tenths Oecome by annexing a dplier? WliM 

r annexing two ciphers? Tiree ciphers? 
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multiplied by the same number, and consequently the value of 
the fraction will not be changed (Art 143) : hence, 

Annexing ciphers to a decimal does not alter its value. 

Take as an example, .5=3*^. 

If we annex a cipher to the decimal, we at the same time annex 
one to the denominator ; thus, 

.5 becomes .50 = ^^ by annexing one cipher. 
.5 becomes .500 = -f^^ by annexing two ciphers. 
.6 becomes .5000 = iVoVo ^7 annexing three ciphers. 

196. Prefixing a cipher is placing it on the left of a number. 

If ciphers are prefixed to a decimal, the same number of ciphers 
must be annexed to the denominator ; for, the denominator must 
always contain as many ciphers as there are decimal places in the 
numerator. Now, the numerator will remain unchanged while 
the denominator will be increased ten times for every cipher 
annexed ; and hence the value of the fraction will be diminished 
ten times, for every cipher prefixed to the decimal (Art. 142): 
hence, 

Prefixing ciphers to a decimal diminishes its value ten times 
for every cipher prefixed. 

Take, for example, the decimal .3 = -3^. 

.8 becomes .03 = -j-Jrr ^7 prefixing one cipher ; 
.3 becomes .003 = yiAnr ^J prefixing two ciphers; 
.3 becomes .0003 = xTrfmr ^7 prefixing three ciphers : 

in whicTi the fraction is diminished ten times for every cipher 
prefixed. 



196. When is a dphor prefixed to a number? When prefixed to a 
decimal, dees it increase the numerator ? Does it increase the denom* 
inator ? What effect, then, has it on the value of the decaxoAl^ 

8 
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197. Anal3r8i8 of decimals. 

Analyze 62.25. It is composed of 6 tens, 2 units, 2 tenths, 
and 5 hundredths ; or it is composed of 62 units and 25 hun- 
dredths ; or of 622 tenths and 5 hundredths ; or 6225 hnn- 
rln-dths. 

NcTE —Let it be remembered that a fractional miit of any one 
place is ^ of the unit of the place next on the left, or y^ of the 
imii wliich is 2 places to the left, or ^^^^^ of the fractional unit 
which is three places to the left. 

ADDITION OP DECIMALS. 

198. Addition of Decimals is the operation of finding the 
sum of two or more decimal numbers. 

It must be remembered, that only units of the same vala^ 
can be added together. Therefore, in setting down decim^* 
numbers for addition, figures having the same unit- value mus^ 
be placed in the same column. 

The addition of decimals is then made in the same manne^^ 
as that of whole numbers. 

1. Find the sum of 87.06, 327.3, and .0567. 



OPKSATION. 

87.06 



Analysis. — Place the decimal points in the same 
colmim: this brings units of the same valae in the •qq't'q 
same column: then add as in whole numbers: 
hence, 

Rule. 



.0567 



414.4167 



i. Set dovm the numbers to he added so that figures of 
the same unit value shaU stand in the same column : 

198. What is addition? What parts of a unit may be addod to- 
aether? How do yim set down the numbers for addition? How will 
le decimal points fistll ? How do yon then add ? How many decimaJ 
ncos do you point off in the sum ? 
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II. Add 08 in simple numbers, and point cff in the sum, 
from the right hand, a number of places for decimals equal 
to the greatest number of places in any of the numbers 
added. 

Proof. — ^The same as in simple^nmnbers. 



Examples. 

1. Add 6.035, 763.196, 445.3741, and 91.5754 together. 

2. Add 465.103113, .78012, 1.34976, .3549, and 6U1. 

3. Add 57.406 + 97.004 + 4 + .6 + .06 + .3. 

4. Add .0009 + 1.0436 + .4 + .05 + .047. 

5. Add .0049 + 49.0426 + 37.0410 + 360.0039. 

6. Add 5.714, 3.456, .543, 17.4957 together. 

7. Add 3.754, 47.5, .00857, 87.5 together. 

8. Add 54.34, .375, 14.795, 1.5 together. 

9. Add 71.25, 1.749, 1759.5, 3.1 together. 

10. Add 375.94, 5.732, 14.375, 1.5 together. 

11. Add .005,- .0057, 31.008, .00594 together. 

12. Required the snm of 9 tens, 19 hundredths, 18 thon* 
sandths, 211 hundred-thousandths, and 19 milllonths. 

13. Find the sum of two, and twenty-five thousandths, five 
and twenty-seven ten-thousandths, forty-seven, and one hun- 
dred twenty-six millionths, one hundred fifty, and seventeen ten- 
millionths. 

14. Find the sum of three hundred twenty-seven thousandths, 
fifty-six 1«n-thonsandths, four hundred, eighty-four millionths, 

ud one thousand five hundred sixty hundred-millionths. • 

15. What is the sum of 5 hundredths, 27 thousandths, 470 
hundred-thousandths, 190 ten-thousandths, and r279 ten-mil- 
lionths? 

16. What is the sum of 25 dollars 12 centi ^ mWn^ ^ ^c\« 



m PHaillAfA 



kn 8 cento, 13 doDars T diiiiM 4 eatU, 18 doDan 5 dimes 8 
ttiDs, and 20 dollars 9 milbr 

It. What is the sum of 136 doDan 9 dimes, 430 dollars 
to cents 6 mills, 317 doUars 6 cents 1 mill, and 300 dollars 
4 dimes T cents 3 miUs? 

18. A man bought 4 loads of haj, the first contained 1 ton 
25 thoQsandths ; the second, 997 thoosandths of a ton ; the. 
third, SS hundredths of a ton; and the fourth, 9876 ten- 
thousandths of a ton : what was the entire weight of the four 
loads? 

19. Paid for a span of horses, $335.50 ; for a carriage, 
$127,055 ; and for harness and robes, $75.38 : what was the 
entire cost 1 

30. Bought a barrel of flour, for $9.375 ; a cord of wood, 
for $3.13^ ; a barrel of apples, for $1.63^ ; and a quarter of 
beef, for $6.09 : what was the amount of my bill ? 

21. A farmer sold grain as follows : wheat, for $396.75 ; 
com, for $126.12 J; oats, for $97.37^; rye,. for $100.10; and 
barley, for $50.62^ : what was the amount of his sale ? 

22. A person made the following bill at a store : 5 yards 
of cloth, for $16,408; 3 hats, for $4.87^; 4 pairs of shoes, 
for $6 ; 30 yards of calico, for $3,378 ; and 13 skeins of silk, 
for $0.62^ : what was the amount of his bill ? 

23. What is th^ sum of $99 87 cents 5 mills ; $87 6 cents 
18 mills ; $59 43 cents 30 mills ; $60 49 cents 16 mills ; and 
$21 29 cents 13 mills? 

24. A^at is the sum of $97 4 mills ; $25 19 mills ; $65 95 
cents 6 mills ; $4 87^ cents 3 mills ; and $55 14^ cents 9 
mills ? 

25. Mr. James bought of Mr. Squires, the grocer, the fol 
lowing articles : a bag of coffee, for $37,874 ; a chest of tea, 
for $50,009 ; a barrel of sugar, for $19 4 cents and 6 mills ; 
and 9 gallons of wine, for $27 69 cents and 15 mills : what 
was the amount of his bill ? 
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SUBTRACTION 

199. Subtraction op Decimals is the operation of finding 
the difference between two decimal numbers. 

1. From 6.304 take .0563. 

Analysis. — In this example a cipher is annexed operahqh. 
to tlie minuend to make the number of decimal ^ 3040 
[>laces equal to the number in the subtrahend. 0563 

This does not alter the value of the minuend _I 

(Art 195): hence, 6.247 T 

Rule. 

I. Write the less number under the greater, so thai figures 
of the same unit value shall fall in the same column : 

II. Svhtrad, as in simple numbers, and point off the deci' 
mal places 4n the remainder, as in addition. 

Pboof. — Same as in simple numbers. 

Examples. 

1. From 815.05 take .0467. 

2. From 410.0591 take 41.496. 

3. From 7141.604 take .09046. 

4. Required the difference between 57.49 and 5.768. 
6. What is the difference between .3054 and 3.075? 

6. Bequired the difference between 1745.3 and 173.45. 

7. What is tlie difference between seven-tenths and 54 ten- 
thousandths ? 

8. What is the difference between .105 and 1.00075 f 

9. What is the difference between 150.43 and 754.355 ? 

10. From 1754.754 take 375,49478. 



190. What is sabtraction of dedmal fractions? How do yoa sot 
down the nambe]^ for subtraction? How do yon then subtract? 
How many decimal places do you point off in the remainder ? What 
c the proof? 
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11. Take 15.304 from 115,01. 

12. Required the difference between 11.541 and 35 49. 

is. Required the difference between 1 tenths and t mil- 
lionths. 

14. From 396 take 61 and 8 ten-thonsandths. 

15. From 1 take one-thousandth. 

16. From 6374 take fifty-nine and one-tenth. 
11. From 865.0015 take 5 millionths. 

18. From 21.004 take 98 ten-thousandths. 
19 From 260.3609 take 41 ten-millionths. 

20. From 10.0302 take 19 millionths. 

21. -From 2.03 take 6 ten-thousandths. 

22. From one thousand, take one-thousandth. 

23. From twenty-five hundred, take twenty-five hundredths. 

24. From two hundred, and twenty-seven thousandths, take 
nmety-scven, and one hundred twenty ten-thousandths. 

25. A man owning a vessel, sold five thousand seven him- 
dred sixty-eight ten-thousandths of her : how much had he 
left? 

26. A farmer bought at one time 121.25 acres of land ; at 
another, 84.125 acres ; at another, 116.1 acres. He wishes to 
make his farm amount to 500 acres : how much more must he 
purchase ? 

21. Bought a quantity of lumber for $611.31^, and sold 
it for $100 : how much did I gain by the sale ? 

28. Having bought some cattle for $325»50 ; some sheep 
for $91.1 2 J; and some hogs for $60.81 J ; I sold the wliolo 
for $510.10: what was my entire gain? 

29. A dealer in coal bought 225.025 tons of coal : he 
sold to A, 1.05 tons ; to B, 20.001 tons ; to C, 40.1255 tons 
and to D, 31.00056 tons : how much had he left ? 

30. A man owes $2346.865 : and has due him, from A, 
$1240.06 ; and from B, $1861.98^ : how much will he have 
left after paying his debts? 
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MULTIPLICATION. 

200. MuLTiPUCATiON of dedmals is the operation of taking 
ouc number as many times as there are units in another, when 
one or both of the factors contain decimals. 

1. Multiply 8.03 by 6.102. 

Abtalysis. — If we change 
oth factors to common firaCC- 
tions, the product of the nu- 
merators will be the same as 
that of the decimal numbers, 
and the number of decimal 
places will he equal to the 
number of ciphers in the ttoo 

denominators; hence, 

48.99906 

Rule. — Multiply as in simple numbers, and point off in 
the prodi^f from the right hand, an many figures for deci- 
mals as there are decimal places in both factors ; and if there 
be 7iot so many in the product, supply the deficiency by prefix- 
ing ciphers. 

Proof. — ^The same as in whole numbers. 

Examples. 

1. Multiply 2.12:5 by 8*75 thousandths. 

2. Multiply .4712 by 5 and 6 tenths. 

3. Multiply .0125 by 4 thousandths. 

4. Multiply 6.002 l^ 25 hundredths. 

5. Multiply 4*73.54 by 57 thousandths. 

6. Multiply 137.549 by 75 and 437 thousandths. 

7. Multiply 3, .7495, and 73487, together. 

200. What is multiplication of dedmals? After multiplying, how 
many decimal places will you point off in the product ? When there 
are not so many in the product, what do you do? Qive the rule for 
the ninltiplication of decimals. 
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8. Multiply .043*75 by 4*7134 hundred-thoasandths. 

9. Multiply .3'71343 by serenty-fiye thousand 493. 

10. Multiply 49.0754 by 3 and 5*714 ten-thousandths. 

11. Multiply .5*73005 by "754 miUionths. 

12. Multiply .375494 by 5t4 and 375 hundredths. 

13. Multiply .000294 by one millionth. 

14. Multiply 300.27 by 62. 

15. Multiply 93.01401 by 10.03962. 

16. Multiply 596.04 by 0.000012. 

17. Multiply 38049.079 by 0.000(/16. 
-Ul8. Multiply 1192.08 by 0.000024. 
i-19. Multiply 76098.158 by 0.000032. 

20. Multiply thirty-six thousand by thirty-six thousandths. 

21. Multiply 125 thousand by 25 ten-thousandths. 

22. Find the product of 50 thoussAd by 75 ten-millionths. 

23. Find the product of 48 hundredths by 75 ten-thousandths. 

24. What are the contents of a lot of land, 16.25 rods long, 
and 9.125 rods wide? • 

25. What are the contents of a board 12.07 feet long, and 
1.005 feet wide ? 

26. What will 27.5 yards of cloth cost, at .875 dollars per 
yard? 

27. At $25,125 an acre, what will 127.045 acres of land cost? 

28. Bought 17.875 tons of hay, at $11.75 a ton: what was 
the cost of the whole? 

29. A gentleman purchased a farm of 420.25 acres, at 
$35.08 an acre ; he afterwards sold 196.175 acres to one man 
at 137.50 an acre, and the remainder to another person, at 
$36,125 an acre : what did he gain? 

30. A merchant bought two pieces of cloth, one containing 
87.5 yards, at $2.75 a yard, and the other, containing 27.35 

is, at $3,125 a yard ; he sold the whole at an average 
I of $2.94 a yard : did he gain or lose by the bai^un, 
how much? 
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CONTBACTIONS IN MULTIPLICATION 

201. Contractions, in the mnltiplication of decimals, are 
short methods of finding the product. 

CASB I. 
202. To moltiply by 10, 100, 1000, Ac 

1. Multiply 261.496 by 100. 

Analysis. — Kemoying the decimal point one opiRATioir. 
place to the right, increases the yalne of the deci- 267.496 
mal ten times; removing It two places, one hnn- JOO 

dred times, &c. To multiply by 10, 100, Ac., we 
remove the decimal point as many places to the 
right as there are ciphers in the multiplier: hence, 



26*749.6 



Rule. — Bemove the decimal paint as many places to the 
right as Here are ciphers in the multiplier } annexing ciphers^ 
if necebsary. 

Examples. 

1. Multiply 419.64 by 10 ; also, by 100. 

2. Multiply 69.4t29 by 1000 ; also, by 10. 

3. Multiply 41.63 by 10000 ; also, by 100. 

4. Multiply 27.04 by 100 ; also, by 1000. 

5. Multiply 129.072 by 1000 ; also, by 10. 

6. Multiply 87.1 by 10000 ; also, by 100. 

7. Multiply 140.1 by 1000 ; also, by 10. 

CASE II. 

£03. To multiply two deoimals, and retain in the product 
certain number of decimal places. 

* 1. Let it be reqmred to find the product of 2.38645 mul 
Uplied by 38.2175, in such a manner that it shall contain but 
four decimal places. 

8» 
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Analysis.— Write the unit figure of the mul- omAnn. 
tiplier under that place of the mnltiplioaiid 2^8645 
which has the same namber, coanted from the 38.2115 

decimal point, as tlie figures to be retained in ■ ■ ■ 

the product, and write the other figures in their ^lo930 
proper places. Now, the product of the nnit 190916 
ligure of the multiplier, by the figure of the mul- 4773 

tiplicand directly over it, will have the unit 239 

vohic of the required product The product of 167 

the next figure at the right, in the multiplicand, i^ 

by the tens of the multiplier, will also give a 

product of the required unit value; and the ^*^*^^-*^ 
same will be true for the product of any two 
figures equally distant from the unit figure of the multiplier and 
the figure of the multiplicand directly over it. 

In regard to the decimals, we observe, that the tenths multi- 
plied by the figure at the l^t of the one standing over the unit 
figure of the multiplier, will give a product of the required unit 
value; and the same will be true for any two figures equally dis- 
tant from the decimal point and from the figure standing over the 
unit place of the multiplier. 

We therefore begin the operation with the highest umt figure 
of the multiplier, and the corresponding figure of the multiplicand, 
and then multiply in succession by the figures at the right. We 
must remember that the w?u>le of the multiplicand should be multi- 
plied by every figure of the multiplier. Hence, to compensate for 
the parts omitted, we begin with one figure to the right of that 
which gives the true unit, and carry one when the product is 
greater than 5 and less than 15 ; 2, when it falls between 15 and 
25; 8, when it falls between 25 and 85; and so on for the higher 
numbers. 

For example, when we multiply by the 8, instead of saying 
8 times 4 are 82, and writing down the 2, we say first, 8 times 
5 are 40, and then carry 4 to the product 82, which gives 86 

201. What is contraction in the multiplication of decimals ?— 202 
How do you multiply by 10, 100, &c? If there are not as many .decimal 
places in the product as there are ciphers, what do you do?— 203. Ex 
plain the manner of multiplying two dedmals together so as to retain 
a given number of places in the product. 
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So, when we nmltiply by the last figure 5, we first say, 6 times 
8 are 15, then 6 times 2 are 10 and 2 to carry, make 12, whioli 
is written down. 

Examples. 

1. Multiply 36.74637 by 127.0463, retaining three decimal 
places in the product. 





OOWIOK WAY. 


36.74637 


86.74637 


127.0463 


127.0463 


3674637 


11023911 


734927 


22047822 


257225 


14698548 


1470 


25722459 


220 


7349274 


11 


3674637 


4668.490 


4668.490346931 



2. Multiply 54.7494367 by 4.714753, reserrmg five places of 
decimals in the product. 

3. Multiply 475.710564 by .3416494, retaining three decimal 
places in the product. 

4. Multiply 3754.4078 by .734576, retaining five decimal 
places in the product. 

5. Multiply 4745.679 by 751.4549, and reserve only whole 
Dombers in the product. 

DIVISION. 

204. Division of Decimals is the operation of findmg how 
many times one number is contained in another, when one or 
both are decimals. 

204 What is division of decimals? How is division performed t 
How does the number of decimal places in the dividend compare with 
those in the divisor and quotient? How do you determine the nimi- 
ber of dedmal places in the quotient? Give the rule for the divisiou 
of decimals. 
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OPERAnOH. 

2.043).T1505(35 
6129 

10215 
10215 



Ana. 0.3 



1. Divide the decimal .U505 by 2.043. 

Analysis. — Division of decimals is per- 
formed in the some manner as division 
cf whole numbers. Since the dividend 
must be equal to the product of the di- 
visoi and quotient, it must contain as 
many dooinial places as both of them. 
(Art. 200.) Therefore, 

27ier4 must be as many decimal placet in the quotient ae 
number of decimal places in the dividend exceeds that in 
divisor: Uence, 

Rule. — Divide as in simple numbers^ and point off in the — 
quotient^ from the right hand, as many places for decimals 
as the number of decimal places in the dividend exceeds thai 
in the divisor; and if there are not so many, supply the 
deficiency by prefixing ciphers. 



thiUS^ 



Examples. 



1. Divide 4.6842 by 2.11. 

2. Divide 12.82561 by 1.505. 

3. Divide 33.66431 by 1.01. 

4. Divide .010001 by .01. 

5. Divide 24.8410 by .002. 

6. Divide .0125 by 2.5. 



1. Divide .051 by .012. 
8. Divide .063 by 9. 
. 9. Divide 1.05 by 14. 

10. Divide 5.1435 by 4.05. 

11. Divide .465 1 5 by 31.05. 

12. Divide 2.46616 by .145. 



13. What is the quotient of '15.15204, divided by 3? Bj 
.3? By .03? By .003? By .0003. 

14. What is the quotient of 389.2T688, divided by 8 ? By 
08? By .008? By .0008? By .00008 ? 

15. What is the quotient of 374.598, divided by 9? By 
.9? By .09? By .009? By .0009? By .00009? 

16. What is the quotient of 1528.4086488, divided by 6? 
By .06 ? By .006 ? .0006 ? By .00006 ? By .000006 ? 

17. Divide 17.543275 by 125.7. 
28. Divide 1437.5435 by .7493. 
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19. Divide .000177089 by .0374. 

20. Divide 1674.35520 by 9.60. 

21. Divide 120463.2000 by 1728. 

22. Divide 47.54936 by 34.75. 

23. Dinide 74.35716 by ;00573. 

24. Divide .37545987 by 75.714. 

25. If 25 men remove 154.125 cubic yards of earth in a 
day, how much does each man remove? 

26. If 167 dollars 8 dimes 7 cents and 5 miUs be equally 
^vided among 17 men, how much will each receive? 

27. Bought 45.22 yards of cloth for $97,223 : how much 
^as it a yard? 

28. If 375.25 bushels of salt cost $232,655, what is the 
price per bushel? 

29. At $0,125 per pound, how much sugar can be bought 
for $2.25 ? 

30. How many suits of clothes can be made from 34 yards 
of cloth, allowing 4.25 yards for each suit ? 

31. If a man travel 26.18 miles a day, how long will it 
take him to travel 366.52 miles ? 

83. A miller wishes to purchase an equal quantity of wheat, 
com, and rye ; he pays for the wheat, $2,225 a bushel ; foif 
the com, $0,985 a bushel ; and for the rye, $1,168 a bushel : 
how many bushels of each can he buy for $242,979? 

33. A farmer purchased a farm containing 56 acres of wood- 
land, for which he paid $46,347 per acre ; 176 acres of meadow 
land, at the rate of $59,465 per acre ; besides which there was 
a swamp on the farm that covered 37 acres, for which he was 

.charged $13,836 per acre. What was the area of the land ; 
what its cost; and what was the average price per acre? 

34. A person dying has $8345 in cash, and 6 houses, valued 
at $4379.837 each ; he ordered his debts to be paid, amount- 
ing to $3976.480, and $120 to be expended at his funi&r«l\ 
the residue was to he div/ded among his 6vc sox^ Vci ^^ ^^- 
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lowing manner : the eldest was to haye a fourth part, and 
each of the other sons to hare eqoal shares. What was the 
share of each son ? 

206. When the decimal places of the divisor eacceed thoM ot 
the dividend. 

When there are more decimal places in the divisor tbas 
in the dividend, annex as many ciphers to the dividend aa 
are necessary to make its decimal places equal to those of the 
divisor ; aU the figures of the quotient vnU (hen he whole num- 
bers. And always bear in mind that, the number of decimal 
places 171 the quotient^ is equal to the excess of the number in 
the dividend over the number in the divisor. 
Examples. 

1. Divide 439T.4 by 3.49. * opbbXtion. 

3.49)4397.40(1260 ilns. 

349 

Analysis. — We annex one to the 

dividend. Had it contained no decimal ^"* 

place, we should have annexed two. ^^^ 

2094 
2094 

2. Divide 1097.01091 by .100001. 

3. Divide 9811.0047 by .1629735. 

4. Divide .1 by one ten-thousandth. 

5. Divide 10 by one-tenth. 

6. Divide 6 by .6. By .06. By .006. By .2. By .3. By 
.003. By .5. By .005. By .000012. 

206. When the division does not terminate. 

When it is necessary to continue the division further than 
the figures of the dividend will permit, we may annex ciphers 
to it, and consider them as decimal places. 

205. What do 70a do when the decimal places of the divisor ev 
ceed those of the dividend? Wliat wW\ th.e <\vvoUeiit then be? 
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Examples. 

1. Divide 4.26 by 1.25. 

Analysis. — ^In this example, after haying 
dxhanstod the decimals of the dividend, we 
annex a 0, and then the decimal places 
used in the dividend will exceed those in 
the divisor by 1. 

2. Divide .2 by .06. 

Analysis. — We see, that in this example, 
the. divifflon will never terminate. In such 
cases, the division should be carried to the 
third or fourth place, which will give the 
answer true enough for all practical pur- 
poses^ and the sign 4* should then be writ- 
tffli, to show that tbe division may still be 
continued. 



1.25)4.25(3.4 
3.T5 
500 
500 

Am. 3.4 

OPSRATIOjr. 

.06).20(3.333+. 
18_ 
20 

20 
18 
2 
Ans. 3.333 + 



3. Divide 3T.4 by 4.5. 

4. Divide 586.4 by 375. 



5. Divide 94.0369 by 81.032. 

6. Divide 36.2618 by 2.25. 



'207. United States Ourrency. 

If we regard 1 dollar as the unit of XJoited States Cor- 
rency, all the lower denominations, — dimes, cents, and mills, — are 
decimals of the dollar. Hence, all the operations upon United 
States Money are the same as the corresponding operations on 
decimal fractions. 



20G. How do you continae the diyision after you have brought 
down all the figures of the dividend? When the division does not 
terminate, what sign do you place after tbe quotient? What does it 
■liow? 

207. What is the unit of United States Currency? What parts of 
this unit are dimes? What parts are cents? Mills? 
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CONTRACTIONS IN DIVISION. 

208. Contractions in Division of Decqials, Kke that of 
whole nnmbers, are short methods of finding the qaotients. 

CASE I. 

209. To divide by 10, 100, Ac 

1. Divide 419.256 by 10. 

AjtalYsis. — Removing the decimal point one opkration. 

place to the left, diminishes the valne of the 10)479.256 
decimal ten times; two places, 100 times, &o.; 47.925^ 

therefore, to divide by 10, 100, 1000, Ac., we 

remove the decimal point as many places to the left as there &*» 
ciphers in the divisor. 

Hule. — Remove the decimal poirU as many places to I^m 
left 08 there are ciphers in the divisor. 

Examples. 

1. Divide 3169.214 by 100 ; by 1000. 

2. Divide 57135.62 by 1000 ; by 100 ; by 10. 

3. Divide 67.5 by 100 ; by 1000 ; by 1000000. 

Note. — If there are not as many figures at the left of the decimal 
pdnt as there are O's in the divisor, prefix dphers before writing the 
decimal point. 

4. Divide 4.9 by 100 ; by 1000 ; by 10000. 

5. Divide .30467 by 10 ; by 100 ; by 1000. 

6. Divide .4741 by 100 ; by 1000 ; by 10000. 

7. Divide 4.97 by 10 ; by 100 ; by 1000. 

CASE II. 

210. To divide so that the qnotitat may contain a given 
nomber of decimals. 

206, Wb&t are contractioBB \n dVv\iAoii ot d^Toalat 
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1. Dinde T64.34T385 by 61.34715, and find a quotient 
trhicb shall contain three places of decimals. 

Rule. 

I Note the unit of the first quotient figure^ and then note 
'he number of figures which the quotient must contain : 
, ir. Select, from the left, as many figures of the divisor as 
i/ou wish places in the quotient, and multiply the figures so 
sdeoted by the first quotient figure, observing to carry for the 
figures cast off, as in the contraction of multiplication : 

in. Use each remainder as a new dividend, and in each 
foUomng division omit one figure at the right of the divisor, 

OONTRACm) METHOD. COMMON METHOD. 

6).34n5)T54.34T385(12.296 61.34776)754.34738500(12.29fi 



61348 61347 



14086 14086 



12269 12269550 



1817 1817 

1227 1226 



590 59048350 

12975 



552 N 552 

38 38353750 

37 36808650 



1 1 



75 



988 



4385 
9550 



545100 



Anaxysis. — ^In this example the order of the first quotient figure 
is tens ; hence, there are two places of whole numbers in the 
qaotaent; and as there are three decimal places required, there 
will be five places in all; hence, five figures of the divisor mu8l 
be used« 

In tike operation, by the common method, the figures at the 
right of the vertical line, do not affect the quotient figures. 

209. How do you divide by 10, 100, &c?—210. Explain the manner 
of dividing, so that the quotient shall contain a given number of 
decimal places. 
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Eixaiioples. 

1. Divide 59 6y .'745'71345, and let the quotient contain 
fonr places of decimals. 

>2. Divide l'7493.40t704962 bj 495.183269, . and let tiic 
quotient contain fonr places of decimals. 

^3. Divide 98.18*7431 by 8.4t65618, and. let the qnotieoi^ 
contain seven places of decimals. 

4. Divide 47194.3*79451 by 14.73495, and let the qnotieni 
contain as many decimal places as there will be int^^ers in it 

REDUCTION. 

211. A Denominate Decimal is one in which the unit of 
the fraction is denominate. Thns, .3 of a dollar, .7- of a shil- 
ling, .8 of a yard, .&c., are denominate decimals, in which the 
units are, 1 dollar, 1 shilling, 1 yard. 



V^ 



lCASE I. 
212. To change a common to a decimal fraction. 

The value of a fraction is the quotient of the numerator 
divided by the denominator (Art. 133). 

1. Beduce |- to a decimal. 

Analysis. — ^If we place a decimal point after the omeatiob. 

7, and then write any number of O's after it, the 8)7.000 

value of the numerator will not be changed. •876 

If then, we divide by the denominator, the 
quotient will be the decimal number: Hence, 

Rule. — Annex decimal ciphers to the numerator, and then 
divide by the denominator, pointing off as in division cf 
decimals. 

211. What is a denominate decimal? 
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Ezamples. 
Redace the following common fractions to decimals. 



1. Reduce J, ^, and f. 

2^ Kednce |, J, and ^g. 

3. Keduce | and ^. 

4. Beduce yf^ and y^. 

5. Reduce i and ttj^tj. 

6. Reduce /^ and ^. 

7. Exp]^ ^1^ decimally. 

8. Exprestf^^^ dedmaUy. 



9. Reduce ^j^ and ^. 

10. Express ^\^ decimally. 

11. Reduce ^j and ^(^. 

12. Reduce f of f cf 6 

13. Reduce J of jf 

14. Reduce f^ of |g. 

15. Reduce J of Jj. 

16. Reduce ig^ and yVy. 



17. What is the decimal value of } of f multiplied by ^? 

18. What is the value, in decimals, of ^ of } of j^ divided 
by I of 1? 

4*^19. A man owns J of a ship ; he sells ^ of his share : 
what part is that of the whole, expressed in decimals ? 

-^0. Bought ii of 87^ bushels of wheat for ^ of *l dol- 
lars a bushel : how much did it come to, expressed in decimals ? 

21. If a man receives | of a dollar at one time, $7^ at an- 
other, and $8f at a third : how much in all, expressed in 
decimals? 

22. What mixed decimal is equal to the sum of j^ of 18, ^^ 
of li, and 7i? 

23. What dedmal is equal to i of 3^ taken from | of 8| 

24. What decunal is equal to the sum of ^f^, y, and j ? 

CASE II. 

213. To change a decimal to the form of a common fraction. 
Analysis. — A decimal fraction may be changed to the form of 
a common fraction bj simply writing its denommato (^^^iX., \^^^. 
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Examples. 
Express the following decimals in common fractions. 



1. 


Reduce 


.25 and .16. 


6. 


Reduce .01875. 


2. 


Reduce 


.125 and .625. 


7. 


Reduce .22576. 


3. 


Reduce 


.105 and .0025. 


8. 


Reduce .266625. 


4. 


Reduce 


.8015 and .6042. 


9. 


Reduce .333J. 


f-5. 


Reduce 


.68376. 


10. 


Reduce -57 14f 



CASE III. 

214. To reduce a compound number to a decimal of a giviy 
denomination. 



1. Reduce £1 4s. 9fd. to the decimal of a £. 

Analysis. — We first reduce 3 
farthings to the decimal of a 
penny, by dividing by 4. We 
then annex the quotient .75d. to 
the 9 pence. We next divide by 
12, giving .8125, which is the 
decimal of a shilling. This we 
annex to the shillings, and then 
divide by twenty. 



OPKRATION. 

fd. = .75d. ; hence, 
9fd. = 9.76d. 
12)9.75d. 

.8125s.j and 

20)4.81258. 

ie.240625 ; therefore, 
m 4s. 9|d. = jei.240625 



Rule. — I. If the lowest denomination contains a fraction^ 
reduce it to a decimal and prefix (he integral part : 

II. Then divide by the units of the ascending scale, annex 
the quotient to the next higher dejiomina^on, and proceed in 
the same manner through all the denominations, to the r^ 
quired unit. 

Note. — ^When any denomination, between the lowest and the Wgl» 
est is wanting, the number to be prefixed to the corresponding qn* 
tient, is 0. 

212. How do you change a common to a decimal fraction? 

213. How do you change a decimal to the form of a common firtoiioB^ 

214. How do you reduce a. compound number to a decimal rf • 
given denomination? 
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Examples. 

1. Reduce 14 drams to the decimal of a lb. Ayoirdupois. 

2. Bedace T8d. to the decimal of £. 

3. Redace 63 pints to the decimal of a peck. 
jL4. Redace 9 hours to the decimal of a day. 

6. Reduce 3T5678 feet to the decimal of a mile. 

6. Reduce 7 oz. 19pwt. of silver to the decimal of a pound 

7. Reduce 3 cwt. 1 lb. 8 oz. to the decimal of a ton. 

8. Reduce 2.45 shillings to the decunal of a jg. 

9. Reduce I Ml roo^g to the decimal of an acre. 
^ll). Reduce 176.9 yards to the decimal of a mileT"* 

11. Reduce 2qr. 141b. to the decimal of a cwt. 

12. Reduce 10 oz. 18pwt. 16 gr. to the decunal of a lb. 

13. Reduce 3qr. 2na. to the decimal of a yard. 

14. Reduce 1 gal. to the decimal of a hogshead. 

16. Reduce 17 h. 6 m. 43 sec. to the decimal of a day. 

16. Reduce 4 cwt. 2|qr. to the decimal of a ton. 

17. Reduce 19s. 5d. 2far. to the decunal of a pound. . 
^18. Reduce IR. 37P. to the decimal of an acre. 

19. Reduce 2qr. 3na. to the decimal of an English elL 

20. Reduce 2 yd. 2 ft. 6| in. to the decimal of a mile. 

21. Reduce 15' 22J" to the decimal of a degree. 

22. Reduce 1 cwt. 1 qr. 1 lb. to the decunal of a ton. 
'23. Reduce 3 bush. 3pk. to the decimal of a chaldron. 

24. Reduce 17 yd. 1ft. 6 m. to the decunal of a mile. 

25. What decimal part of a year is 9^ months? 

26. What decunal part of an'acre is IR. 14 P.? 

27. What decimal part of a chaldron is 45 pk. ? 

28. What decimal part of a mile is 72 yards ? 

29. What part of a ream of paper is 9 sheets ? 

30: What part of a rod in length is 4.0125 inches? 

31. Reduce 10 wk. 2 da. to the decimal of a leap year. 

"32. Reduce 4 | 13 1 ^ 10 gr. to the decimal of a lb. 

33. Reduce 3qt. 1.75 pt. to the decimal of a hhd. 

34. Reduce 24 sq. yd. 1.8 sq. ft. to the decimal of on a(^«. 



16.645920 
12 



190 RIDUOnON OF 



CASE ly.^ 

216. To find th« ynlnm of a ^ooliiial in Intogan of lower de* 
QominationB. 

I. What is the value of .832296 of a iS? 

Analysis.— First multiply the decimal opibatioh. 

by 20, which hrings it to the denomination .832296 
of shillings, and after catting off from the 20 

right as many places for decimals as there 
are in the given number, we have Ifis. 
and the decimal .646920 over. This ia 

reduced to pence by multiplying by 12, *l.t51040 
and then to farthings by multiplying ^ 

^7^ 3.004160 

Ans. 168. Td. 3far. 
Rule 

I. MuUiply the decimal by the units ' of the descending 
scate^ and point off as in the mtUtiplicaHon of decimals: 

II. MuUiply the decimal part of the prodiict as beforej and 
continue the operations to the lowest denomination. The in- 
tegers cut off at the left^ form the answer. 

Examples. 

1. What is the value of .6t25» of a hundredweight ? 

2. What is the value gf .61 of a pipe of wine? 

3. What is the value of .83229 of a iB? 

4. Required the value of .0625 of a barrel of beer. 
6. Required the value of .42851 of a month. 

6. Required the value of .05 of an acre. 
-^ 7. Required the value of ,3375 of a ton. 
•--8. Required the value of .875 of a pipe of wine. 
••9. What is the value of .375 of a hogshead of beer f 

215. How do yoa find the value of a decimal in integers of low^^ 
(lenominations ? 
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10. What is the value of .911111 of a pound troy? 

11. What is the value of .615 of an English ell? 

12. What is the value of .001136 oi a mile in length? 

13. What is the value of .000242 of a square mile? 

14. Required the value of .4629 degrees. 

15. Required the value of .875 of a yard. 

16. Required the value of .3489 of a pound, apothecaries. 

17. Sequired the value of .759 of an acre. 

18. Required the value of 01875 of a ream of paper. 

19. Reqmred the value of .0055 of a ton. 

20. Required the value of .625 of a shillmg. 

21. Required the value. of .3375 of an acre. 

22. Required the value of .785 of a year of 365^ days 

REPEATING DECIMALS. 

216. In changing a conunon to a decimal fraction, there are 
two general cases : 

1st. When the division tenmnates ; and 

2d. When it does not terminate. 

In the first case, the quotient will contain a limited number 
of decimal places, and the exact value of the common fraction 
will be expressed decimally. 

In the second case, the quotient will contain an infirvUe 
number of decimal plaoes, and *the exact value of the common 
fraction cannot be expressed decimally. 

CASE I. 

217. When the diviBion terminates. 

When a common fraction is reduced to its lowest terms 
("^'liiith we suppose to be done in all cases that follow), there 
*^ll be no factor common to its numerator and denominator. 

210. How manj cases are there m changing a common to a ded 
>>^ firactionY What are they? What distingiiishee one of these 
'^^es fifom the other? 



ua 



\Tt".I3g*. — iTIWTfflg •HBfr ■> 19 the 

5tLc wadjoalbsi is zj l*h or by 2 mad 5; 50)17.00(.34 
hiiDMX. i ami a beecaxe wrimi faetan of 150 

iie atrmerai^r ^Terj Qme gus a ii an- 200 

rezsiL B^c if ilie •a^iisuiL b exuec. tbcae 200 

-rzne 5ta!&:riw «i£ lifw ncwnL bl^us abo be 

2. Reduce ^ co it$ cqomSeiU ^^^^'-^^^ 

A!(^r3£& — 34$ =15 xi = »x2x 2= onsAnov. 

3x2xixi:ji w&Lcli w« see thai the 36)5.0(.138S+ 

^LesLonfn.tiVr coc&iins tfc^#r /iactan than 2 36 

and 5 : bezc«. zia /inmeCiim taaukai la aa- 140 

acc^jf ^rpntmgd itdcijma^iy. 108 



320 

288 



320 



Rule.— L Sfductf tkf fracti&m lo 
itf L>a:ff^ terms^ then decompax ike de- 
nomin^or into iis prime factan; and 
i/ fAcfTT are no /aetom oiker than 2 ^^ 

and 5, the exizst diriinon cam be aaade: 

II. It tkere are other prime factors^ the exact division (»»• 
not be made. 

XoTE. — Eveij annexed to the numefator, introduces the t^ 
fiictcvs 3 and 3 : and these &cton must be introduced until we hft^^ 
as many of each as th»e are in the dmosninator alter it shall lia^^ 
lieen decomposed into its prime fKtois 2 and 5. But the quodeD^ 
will contain as many decimal places as there are dedmal O's in ti>*' 
dividend. Hence, 

T/ie number of decimal places in the quotient will be egti^' 
o the greatest number ofj'actors, 2 or by in the divisor, 

3 Can ,\ be exactly eipressed dedinalljT How opbeatio*'' 

many places? 25)T.0(.^^ 

Analysis.— 25 =5x6; hence, the fraction can be ex- ^^ 

AoUy expressed decimally, and by two decimals, because ^^^ 

6 is taken twice as a fiictor in the divisor. f!!!! 
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Examples. 
¥ind the decimals and number (^places in the following: 

1. Express tI(f decimally I 6. Express ^ decimally. 

2. Express ^ decimally. 

3. Espress ^^ decimally. 

4. Exjness j^^ decimally. 



6 Express -^ decimally. 
t. Express ^^ decimally. 
8. Express ^||^ decimally. 



CASE II. 
218. When the division doei not terminate. 

1. Let it be required to redace J to its equivalent decimaL 

Akalysis. — ^By annexing decimal ciphers to the opiratioh. 

Umnerator 1, and making the division, we find the 3)1.0000 

equivalent decimal to be .8333+, &c., giving 8's .3333+ 
as far we choose to continue the division/ 

The further the division is continued^ the neaf&r the value 
of the decimal will approach to J, the exact value of the com- 
mon fraction. We express this approach to equality of value, 
by saying, that if the division be continued withovi limits that 
18, to infinity f the value of the decimal will then become equal 
to that of the common fraction ; thus, 

.8333 . . . , continued to infinity = ^ ; 
for, each succeeding 3 brings the value nearer to |. 

Also, .9999 . . . , continued to infinity = 1 ; 

^r» each succeeding 9 brings the value nearer to 1. 

2. Find the decimal corresponding to the common fraction J. 

Akaltbis^ — ^Annexing decimal ciphers and orasATioN. 
^dlng, we find the decimal to be .2222+, 9 )2.0000 

'^ ^hioh we see that the figure 2 is continually .2222 
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Examples. 

1. Express the fraction \ decimally. 

2. Change ^-^ into a decimal fraction. 
3 Reduce /^ to a decimal fraction. 
4. Reduce ^ to a decimal fraction. 

219. Definitions. 

1. A Repeating Decimal is a decimal in which a smyle 
figure^ or a set of figureSy is constantly repeated. 

2. A Repetend is a single figure^ or a set. of. figures, which 
is constantly repeated. 

3. A Single Repetend is one in which only a single figure 
is repeated ; as 

|.= .2222+, or { = .3333+. 

Such repetends are expressed by simply putting a mark over 
the first figure ; thus, 

.2222+, is denoted by .'2, and .3333+ by .^3. 

4. A Compound Repetend has a set of figures repeated ; 
thus, 

if = .6T 61+, and |J2f = .5123 5T23 + 

are compound repetends, and are distinguished by marking the 
first and last figures of the set. Thus, 57 51+ is written 
.^5r, and .51^3 6723 + is written .^6723'. 

5. A Pure Repetend is one which b^ins with : the first 
decimal figure; as, 

.^3, .^6, .^473', &c - 

217. How do you determine when a common fractioBi can be ex 
actly expressed decimally? How many decimal places will there be 
iu the qaotient? — 218. Can one-third be exactly expressed d^dmally? 
What is the form of the quotient? To what does the yaloe of thin 
quotient approach? When does it become equal to one-third? — ^219. 
What is a repeating decimal? 2. What is a repetend? 8. What 
a single repetend? 4. Wliat is a com^touud repcti^ndT 
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6. A Mixed Repetend is one which has significant fignren 
or ciphers between the decimal point and the repetend ; or 
which has whole numbers on the left hand of the decimal 
point ; such figures are called finite figures. Thus, . 

.0^133', .4^13', .3^513', 6.^6, 
are all mixed repetends ; .0, .4, ^, and 6, are the finUe figures 

7. Similar Repetends are such as begin at equal distances 
tliom the diecimal points ; as .3^54', 2.7^534'. 

8. Dissimilar Repetekds are such as b^in at different dis- 
tances from the decimal points ; as .^253', .47'52'. 

' 9. Conterminous Repetends are such as end at equal dis- 
tances from the decimal points; as .1^25', .^354'. 

10. Similar and Contersonous Repetends are such as begin 
and end at the same distances fi*om the decimal point ; thus, 
58.2''753^ 4.6'325^ and .4'632^ are sunilar and conterminous. 

REDUCTION OF REPETENDS TO COMMON ITRACTIONb. 

CASE I. 

220. To reduce a pure repetend to its equivalent commoD 
firaotion* 

AHALTBI& — This proposition is to be analyzed by examininit 
tte law of forming the repetends. 

l8t J=.lill+&o. = .^l; and J = 4444+&ar=/4: 

M. A = .OiOlOl + Ac. = .^01' ; and }J == .2727 + &c. = .^27' : 
M. ^ =.001001+ &c.=.^001' ; and 5U = .824824+ &c. = .^824': 

dcc.^ &c., &c., &0. 

The aboTe law for the formation of repetends does not depend 
n the multipliers 4^ 27, and 824, but would be the same for any 
^jflgurea. 

Bnle. — Divide the number denoting the repetend by as 
many 9^« as there are figures and reduce the fraction to 
«te hwest terms. 
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Ezamxdes. 

1. What is the eqniralent common fraction of the repetend 
0.^3? 

We have, f = i = 0.33333+ = .^3. 

2. ^ hat is the equivalent sommon fraction of the repetend 
162 ? 

We have, Jff = ^. Ana. 

S. What are the simplest equivalent common fractions of the 
repetends /6, .^162', 0.^69230', ,^945', and .^09' ? 

4. What are the least equivalent commdh fractions of the 
repetends /694405', .^36', and .^142851' ? 

CASE II. 

221. To redno« a mixed repetend to its eqiiivalent oommoii 

fraction. 

Analysis. — A mixed repetend is composed of the finite figures 
which, precede, and of the repetend itself; hence, its value must 
be equal to such finite figm*es plus the repetend. 

When the repetend begins at the decimal point, the unit of 
the first figure is .1. But if the repetend be^ns at any place at 
the right of the decimal point, the unit value of the first figure 
will be diminished ten times for each place at the rights and 
hence, O's must be annexed to the 9'b which form, the divisor. 

Rule. — To the finite figures, add the repetend divided by 
08 many 9^8 as it contains, places of figures, with as many 
O's annexed to them as there are places of decimal figures 
preceding the repetend / the sum reduced to Us simplest form 
wUl be the equivalent fraction sought, 

219. 5. What is a pure repetend? 6. What is a mixed repetend? 

7 What are similar repetends? 8. What are diflflimllar repetends? 

Wliat are conterminous repetends? 10. What are similar and. 

enmnons repetends ? — 220. How do you reduce a pure repetend to 

M^nivalent common fraction?— 221. How do yon find the value ct 

ixed repetend? 



V; 
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Examples. 

1. Required the least equivalent commoD fhu^tion of the 
mixed repetend, 2.4^18'. 

Now, 
2.4^8' = 2 + 1^ + U8' = 2 + 1\ + ^ = 2Jf . Arts, 

2. Required the least equivalent common firaction of the 
mixed repetend .5'925'. 

We have, .5^926' = ^ + A^ = if. Ans. 

3. What is the least equivalent common fraction of the 
repetend .008^491133'? 

We have, .008^491133' = rSsn + (f^S'^^ms = ^^ 

4. Acquired the least equivalent common fractions of the 
mixed repetends .13% T.5^43', .04^354', 316^4. .6^6', and 

J .^54341'. 

/~ 6. Required the least equivalent common fractions of the 

^ mixed repetends 0.1:'5, 0.4'38', .09'3, 4.t'543', .009'81:', and .4\5 

CASE III. 

222. To find the finite figorei and the repetends correipondp 
Ing to any common firaction. 

1. Find the finite figures and the repetend correspondmg to 
the fraction jf^. 

AvALTSis. — 1st. Beduce the ofkkatioh. 

fraction to its lowest terms, and g 3 

then find all the factors 2 and 5 ggQ = "aoR 
txf the denominator. 

3 3 

2d. Add deoimd ciphers to ^lO = 2^ x2x5x7 
Uie numerator and make the 

divlfflon. 280)3.000+ (.010^714285' 

8d« The numher of flnite deeimdls preceding the first figure 
3f the repetend win be equa. to the greatest number of &ctors 
^ or 5: in this ^xompie it is 8. 
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4th. When a reminder is found widch is the same as a previous 
dividend, the second repetend begins. , 

6th. The number of figures in any repetend will never exceed 
the number, less 1, of the units in that factor of the denominator 
which does not contain 2 or 6. In the example, that number is 7, 
and the number of figures of the repetend. is 6, 

Rule.— DmWe the numerator of the common fiaclion^ re- 
duced 10 its lowest terms, by the denominator, and point off 
in the quotient the finite decimals, if any, and the repetend. 



Examples. 

1. Find whether the decimal, eqaiyalent to the common 
fraction ^f^Sri ^ ^^^^^ ^^ repeating : required the finite 
figures, if any, and the repetend. 

Analysis. — We first reduce the onsATinN. 

fraction to its lowest terms, giving 249 83 

yf J^. We then search for the 29304 "" 9768 

factors 2 and 5 in the denominator, 

and find that 2 is a factor S tunes; ^^ = ^^ 

hence, we know that there are ^'^^^ . 2x2x2x1221 

three finite decimals preceding the 9*7Ag"\83 QO I 008^49'ri33' 

repetend. We next divide the 

numerator 88 by the denominator 9768, and note that the repetend 

begins at the fourth place. After the ninth division, we find the 

remainder 83 ; at this point the figures of the quotient begin to 

repeat; hence, the repetend has 6 places. 



2. Find the finite decimals, if any, And the repetend, if any, 
of the fraction tV^* 

3i Find the finite decimals, if any, and the repetend, if any, 
• of tiie fraction ttVq. 
^Jk, Find the finite decimals, if any, and the repetend, if any, 
i the frwjtions AVi tVsi ih^ 
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223. Properties of the Repetends. 

There, are some properties of repetends which it is important 
to remark. 

1. Any finite decimal may be considered as a repeating 
decimal by making ciphers recur ; thus, * 

.86 = .36^0 = .35^00' =.36^000' = .35^0000', Ac. 

2. Any repeating decimal, whatever its number of figures, 
may be changed to one having twice or thrice that number of 
figures, or any multiple of that number. 

Thus, a repetend 2.3^57' having two figures, may be changed 
to one having 4, 6, 8, or 10 places of figures. For, 

2.3^51' = 2.3^5T6T' =2.3^516767' = 2.3^57575757', &c. ; 
eo, the repetend 4.16^316' may be written 

4.16^316' = 4.16^316316' = 4.16^316316316', &c. ; 
^nd the same may be shown of any other. Hence, two or 
^Knore repetends, having a different number of places in each, 
>nay be reduced to repetends having the same number of places, 
u the following manner : 

Find the least common multiple of the number of places in 
^ach repetend, and reduce each repetend to such number of 
places. 

3. Any repeating decimal may be transformed into another 
laving finite decimals and a repetend of the same number of 
figures as the first. Thus, 

.^^57' = .5^5' = .57^57' = .575^6' = .5757^67' ; and 
3.4^85' = 3.47^867' = 3.478^578' = 3.4785^85' ; 

and h^ce, any ivx> repetends may be made similar, 

222. How do you find the finite figures and the repetend corre- 
Bpondhig to anj oommon fraction ? — ^223. 1. How may a finite decimal 
1)6 made a repeatmg dedmal? 2. When a repetend has a given 
unmber of places, to what other form maj it be reduced? How 
8. Into what form may any repeating decimal be transformed? 
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These properties may be. proved by chaDging the repetends 
into their eqai?alent common fractions. 

4. Having made two or more repetends similar by .the last 
article, they may be rendered conterminons by the previons 
one ; thos, hoo or more repetends may always he made eimSm 
and conterminous. 

5 If two or more repeating dedmals, haying seyeral repe 
tends of equal places, be added together, their snm will havr 
a repetend of the same number of places ; for, every two sets 
of repetends vnU give the same sum. 

6. If any repeating decimal be mnltiplied by any nomber, 
the product will be a repeating decimal having the same 
number of places in the repetend ; for, each repetend wiU be 
taken the same number of times, and consequently must pro- 
duce the same product 

Examples. 

1. Reduce .13'8, T.5'43' .04'354', to repetends havmg the 
same number of places. 

Since the number of places are now 1, 2, and 3, the least 
common multiple is 6, and hence each new repetend will con- 
tain 6 places ; that is, 

.13^8 = .13^888888' ; 1.6^43' =r T.5^434343' ; and 
.04^354' = .04^364354', 

2. Reduce 2.448', .6^926', .008^491133', to repetends haying 
the same nunber of places. 

y 3. Reduce the repeating decimals 166.464', .'04', .03^1 to 
■ such as are sunilar and conterminous. 

4. Reduce the repeating decimals .5'3, .4^15', and 1.^75^^, 
to such as are similar and conterminous. 

228. 4. To what fi>nn may two or moie repetends be reduced? 



J 
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ADDITION. 
224. To add repeating decimak. 

I. Make the repetends, in each number to be added, similar 
and conierminotis: 

n. Write the places of the same unit value in the same 
column^ and so many figures of the second repetend in each 
as shaU indicate vnth certainty ^ how many are to be carried 
from one repetend to the other : then add as in whole numbers 

NoTB. — ^If all tlie figures of a lepetraid are 9% omit them and add 
1 to the figure next at the left 

Examples. 
1. Add .12^6, 4.463', 1.^1143', and 2.^64', together. 

nsmOLAB. SDCHiAR. BDflLAB AND OONTBKMINOin. 

.12^5 = .12^6 = .12^566665655555' - - - 5566 
4.463' = 4.16^316' =4.16^316316^16316'- - - 3163 

.1.^1143' = i.ir43n' = i.Tr437U3n43n' - - - 43n 

2.^64' = 2.54^64' = 2.54^545454545454' - - - 5464 
The true sum = 8.54^854470131691' 1 to cany. 

3. Add 61.3^45', 9.^651', .^25', 11.4^, .^6, together. 

3. Add .^476', 3.75^43', 64.^75', .^57', .1^788', together. 

4. Add .^6, 4.3^, 49.4^57', .4^954', .^7346/ together. 
Add .476', 42.^57', .3^753', .4^954', 3.7^64', together. 

j5. Add 166, .464', 147.^04', 4.^95', 94.3^7 4.^3 2345'. 



■4 



SUBTRACTION. 
226. To subtract one repeating decimal from another. 

I. Make the repetends similar and conterminous : 
ir. Subtract as in finite decimals, observing that when the 
repetend of the lower line is the larger, 1 must be carried to 
I tte first right-hand figure. 

» 224. How do you add repeating decimals?— 225. How do 70U sub- 
' liact repeating decimals. 

9* 
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ExanipleQ 
1. From II A'lb' take 3.45^36'. 

DISglMILAR. SIMILAR. SIMILAR AND OONTIRMniOUS. 

UA'W = 11AV5V =1 llAT51516r - - - - 675 
3.45^35' = 3.45^135' = 3.46^t36735' . . . - ^35 



The true difference = 8.01^840021' 1 to carry. 



2 Prom 4t.6^3 take l.'IbV. 

3. From 17.^613' take 14.6^7. 

4, From 17.4^3 take 12.34^3. 



6. From 4.75 take .37^5. 

7. From 4.794 take .1^44'. 

8. From 1.45'7 take .3654. 



5. From 1.12^54' take .4^384'. ^9. From 1.4^937' take .1476. — 

MULTIPLICATION. 
226. To iniiltiply on« repeating decimal by anotliiur. . 

Change the . repeating decimals into their equivaleni 00973- 
man fractions^ then multiply them together^ and reduce t^e 
product to its equivalent repeating decimal. 

Examples. 
1. Multiply 4.25^3 by .257. 

OPERATION. 

Also, .257 = ^Vtj ; hence, 

Ml X f^V = Mm* = 1.09310^6 ; 
and since 225000 = 5x5x5x5x5x2x2x2x ^^ 
there will be five places of finite decimals, and one figure ^^ 
the repetend. 

Note. — Much labor will be saved in this and the next rule by ke^I^ 
ing every fraction in its lowest terms ; and when two fractions are ^^ 
.De multiplied together, cancel all the factors common to both fer**-*^ 
before making the multiplication. 



2. Multiply .375^4 by 14.75. 

3. Multiply .4^253' by 2.57. 

4. Multiply .437 by 3.7^5. 
^ 5. Multiply 4.573 by .3^75'. 



6. Multiply 3.^5^6 by.42^&- 

7. Multiply 1.^456' by 4.3^^' 

8. Multiply 45.1^3 by .^24:&'' 

9. Multiply .4705^3 by 1.7^3^' 
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DIVISION. 

227* To divide one repeating decimal by another. 

Change the decimals into their equivalent common fractions, 
omd find the quotient of these fractions. Then change the 
quolieni into its equivalent dedmaL 

Examples. 
I Divide 66.^6 by 137. 

OPERATION. 

56.^6 = 56 r(- f = 'H^ = H^. 
Then, H* -f- 137 = J^ X li? = iH = .^41362530'. 



2 Divide 24.3^18' by 1.792. 



3 Divide 8.6968 by .2^46'. ^7. Divide .^45' by .418881'. 



4. Diidde 2.296 by .^297'. 
6 Divide 47.346 by 1.^6'. 



6. Divide 13.6469633'by 4.^297' 



8. Divide .^475' by .3^63'. 

9. Divide 3/763' by .^24'. 



CONTINUED PftACTIONS. 

228. A Continued Fraction has 1 for its numerator, and 
for its denominator a whole number plus a fraction, which also 
has a numerator of 1, and for a denominator, a whole number 
plus a similar fraction, and so on. 

1. If we take any irreducible fraction, as ^, and divide 
both terms by the numerator, it will take the form, 

gg = 2| = j-XTi ^1 making the division. 

. If, now> we divide both terms of || by 14, we have, 
14 1 



16-1+A 



226. How do yon multiply repeating decimals? — ^227. How do yon 
divide repeating dedmals? — ^228. What are continued fractif/ns? What 
Lb the rule for finding the approximate value? 
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If, now, we replace j| by its valne, , v , we Bhall have 

16_1 

39 " 1 + 1 



hence, this Is a ctnUinued fraction. 



2. 


Redace 


H 


to the form of a continned fhu^on. 




15 


1 




4 1 


S 


1 


ino 


19" 


~i 


+ A' 

15 
19 


IS ~ 3 + J' 

.1 
"1+1 

^ 8 + 1 

1 + 


1- 


i + * 



Analtbis. — ^Let as analyze this example, if we neglect what 
comes after 1, the first term of the first denominator^ we dial] 
have, I ?= 1, which is called the fir%t oppnmmatiTiff fracUon. If we 
neglect what comes after 8, the first term of the second denomi- 
nator, we shall have, 

1 _ 3 

1+4 - 4 

the second approximating fraction. 

If we neglect what comes after 1, the first term of tiie third 
doiominator, we shall have, 

I— 4 

1+1 = 6 

3 + 1 

the third approximating fraction; and so on, for fractions which 

follow. 

If we stop at the first approximating fraction, the denominator 1 
vvill be less than the true denominator; for, the tme denominatoi 
is 1 plus a fraction; hence, the yalne of the first approximating 
iraction will be too great; that is, it will exceed the value of the 
given fraction. 

If we stop at the second, the denominator 8 will be less than the 
true denominator; hence, ^ will be greater than the nmnber to be 

led to 1 ; therefore, I -h I is too large, and 1 -r 1 + }, which 
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iB iyiatoo imaU: that is, it is less than the valne of the g^yen frac- 
tion. Thns, everj odd approximating fraction gives a value too 
large^ and every oaen one, gives a value too small. 

Rule. — Write the given fraction in the form of a continued 
fractioTi, using several terms when a near ajf>proxinuuion is 
desired ; then take a mean between the last and the pr^ediiiy 
wipproximaiing fractions. 

Examples. 
1 Reduce ^f| to the form of a continued fraction. 

^ = 2 + 1 
347 



2 + 1 



l + l 



1 + 1 



3 + tV- 



2. Place \^ under the form of a continued fraction, and 
find the value of each of the approximating fractions. 

3. Place ^ under the form of a continued fraction, and 
find the value of each of the approximating fractions. 

4. Place ^ under the form of a continued fraction, and find 
the yalue of each approximatmg fraction. 

5. Place f} under the form of a continued fr^tction, and find 
the value of each approximating fraction. 

6. Place ^ under the form of a continued fraction, and find 
the valife of each approximating fraction. 

T. The solar year contains 366 da. 6 hr. 48 m. 48 sec Find 
what fractional part of a day the excess of the solar year is 
above the common year, when the operation is carried to the 
fifth ajq[yroximating fraction. 



206 RATIO AND PROPORTION. 



RATIO AND PROPORTION. 

' 229. Two namberSy of the same kind, may be compared in 
two ways : 

Ist. By considering how mtich one is greater or less fhao 
the other, which is shown by their difference ; and, 

2d. By considering how many times one number is greale. 
or less than another, which is shown by their quotient. 

In comparing two numbers, by means of their difference, the 
less is always taken from the greater. 

In comparing two numbers by their quotient, one is regarded 
as a standard which measures the other; hence, to measure 
a number, is to find how many times it contains the standard, 

230. A Ratio is the quotient arising from dividing one num- 
ber by another. 

The Terms of a ratio are the divisor and dividend ; hence, 
every ratio has two terms. 

The Divisor is called the Antecedent ; and the Dividend is 
called the Consequent. 

The antecedent and consequent, taken together, are called 
a Couplet. 

231. The ratio of one number to another is expressed in two 
ways : 

1st. By a colon ; thus, 4 : 16 ; and is read, 4 is to 16 ; or, 
16 divided by 4. * 

2d. In a fractional form, as ^^ ; or, 16 divided by 4. 

229. In how many ways maj two numbers of the same kind be^ 
compared with each other? If you compare by their diBference, what 
do you do ? If you compare by the quotient, how do yoa regard one 
of the numbers? How do you measure a number? 

230. What is a ratip? What are its terms? How many terms has 
■y ratio? What is the divisor called? What the dividend?— 281. In 
• many ways is the ratio expressed? What are they? How Is it 
I? 
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Since eyery ratio may be expressed under the form of a 
fraction, and since the nnmerator and denominator may be mol- 
tiplied or divided by the same number, without altering the 
value (Arts. 143 and 144), it follows that, 

If both terms of a ratio be mtdtiplied or divided by the 
^rne number, the ratio will not be changed. 

23£. A SmPLE Ratio is when both terms are simple nnm 
bcrs ; thus, 

7 : 12, is a simple ratio. 

233. A GoKPOUKD Ratio is one which arises from the mul- 
tiplication of two simple ratios : thus, in the simple ratios 

6 : 10, and 3 : 12, 
if we multiply the corresponding terms together, we have 

6 X 3 : 10 X 12, 
which is compounded of the ratios of 5 to 10, and of 3 to 12. 

234. The Elements of a term are its factors : thus, 5 and 3 
are the elements of the first term, and 10 and l^of the second. 

These dements are. generally written in a column, thus, 

3 4 • 12 f ' ^^^ ^^^^1 5 multiplied by 3, to 10 multiplied by 12. 

Note. — A compound ratio may be reduced to a simple ratio, by 
multiplying the elements; thus the last ratio is that of 15 to 120. 

235. To find the ratio of one number to another. 

When the antecedent is less than the consequent, the ratjo 
' shows how many times the consequent is greater than the 
antecedent. 

When the antecedent is greater than the consequent, the 
ratio shows what part the consequent is of the antecedents 
The phrase, "what part,*' implies the quotient of a less num- 
ber divided by a greater. 

332. What is a sbnple ratio?— 233. What is a oompound ^^tlot— 
234. What are the elements of a tenn? 
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Examplee. 
1. What 18 the ratio of 9 tons to 15 tons f 

Analysis. — In this example the antecedent is 9 tons, and ^ 
consequent is 15 tons ; the ratio is therefore expressed by the frao- 
tion V = } = lf. 

2. What is the ratio of 6 inches to 24 inches f ^ 

3. What is the ratio of 7 feet to 35 feet? T; 

4. What is the ratio of fifteen dollars to €f dollars T 

5. What is the compound ratio of 5 : 6 and 4 : 10 7 ^ 

6. What is the compound ratio of 6 : 9 and 8:4?^ 

7. What is the compound ratio of 4 : 5, 9:8, and 3 : 51 



8. What part of 6 is 4 ? 

9. What part of 10 is 5?. 

10. What part of 34 is 17 ? 

11. What part of 460 is 300? 

12. What part of 96 is 16? 



13. 8 is what part of 12? 

14. 16 is what part of 48? 

15. 18 is what part of 90? 

16. 15 is what part of 165? 

17. 9 is what part of 11? 



236. To find the antecedent or consequent, when the r^tio and 
one of the terms are given. 

1. The ratio of two nmnbers is 5 ; and the antecedent is 4 
dollars : what is the consequent ? 

Analysis. — Since the ratio is equal to 
the quotient of the consequent divided 
by the antecedent, it follows: 

1st. That the consequent is equal to 
the antecedent multiplied hy the ratio: 

2d. That the antecedent is equal to 
the consequent dwided "by the ratio. 



OFBRATIOir, 
Balio 

6 = 



consequent, 
antecedent. 



5 X ant. = cons. 
$4x6 = $20 = con8. 



Examples. 

1. The ratio of two numbers is 7, and the antecedent ta 
16 cwt. : what is the consequent ? 

2. The consequent is 30 tons, and the ratio is 6 : what is 
the anteccdeni ? 
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S. The antecedent is 15, and the ratio Is 4 : what is the 
consequent ? 

4. The ratio of two numbers is If, and the consequent is 
1 : what is the antecedent? 

5. The ratio of two numbers is f , and the antecedent is f . 
what is the consequent ? 

6.' The ratio of the monthly wages of two men is 8 : the 
greater wages of one is $256 : what is the wages of the other ? 

7. The ratio is 25, and the consequent is 14 X 5 X 10 : 
what is the antecedent? 

8. The value of a horse is 2^ times that of an ox : the 
value of the horse is $143: what is the value of the ox? 

SIMPLE PROPORTION. 

237- A SiMPLB Proportion is an expression of equality 
between two sunple and equal ratios. Thus, the two couplets. 

4 : 20 and 1 : 5, 
having the same ratio 5, form a proportion, and are written, 

4 : 20 : : 1 : 5, 
by simply placing a double colon between the couplets. The 

terms are read, 

4 is to 20 as 1 is to 5, 

and taken together, they are called a proportion. 

238. The 1st and 4th terms of a proportion are called the 
extremes; the 2d and 3d terms, the means. Thus, in the pro- 
portion, 

6 : 24 : : 8 : 32, 

6 and 82 are the extremes^ and 24 and 8 the means : 

«. 24 32 

Smee ^ = - 

we shall have, by reducmg to a common denommator, 
24 X 8 , 32 X 6 
6X8 •" 6X8 
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But fflnce the fhtctions are eqnal, and have the same de* 
nominators, their nmnerators most be eqnal, viz. : 

24 X 8 = 32 X 6 ; that is, 

In any proportion, the product of the extremes is equal to 
he product of the means. 

Thus, in the proportions, 

1 : 8 : : 2 : 16 ; we have 1 X 16 = 2x8. 
4 : 12 ; : 8 : 24 ; " " 4 X 24 = 12 X 8. 
239. Since, in any proportion, the product of the extremes 
is equal to the product of the means, it follows that, 

1st. ^ the product of the means he divided by one of the 
extremes, the quotient urUl be the other extreme. 

Thus, in the proportion, 

4 : 16 : : 6 : 24, and 4 x 24 = 16 x 6 = 96 ; 

then, if 96, the product of the means, be divided by one of 

the extremes, 4, the quotient will be the other extreme, 24 ; 

or, if the product be divided by 24, the quotient will be 4. 

2d. If the product of the extremes be divided by either of 
the means, the quotient uriU be the other mean. 

Thus, if 4 X 24 = 16 X 6 = 96 b# divided by 16, the 
quotient will be 6 ; or if it be divided by 6, the quotient 
will be 16. 

Note.— -We shall denote the required term of a proportion by 
the letter m. 

235. When the antecedent is less tlian the conseqnent, what does 

the ratio express? What does it express when the antecedent is 

greater Jian the consequent ? — 236. To what is the conseqnent ec|iial, 

hi any ratio? To what is the antecedent equal? — ^237. What is a 

simple proportion? — 238. Which are the extremes of a proporfcioiil 

'^^lich the means? What is the product of the means equal to?— 

If the product of the means be divided by one of the extremes^ 

is the quotient? If the product of the extrames be divided by 

f the means, what is the quotient? 
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^ Examples. 

Find the required term in each of the following examples : 



1. 


5 


30 


2. 


9 


X 


3. 


$15 


: $45 


4. 


i 


A 



10 
12 

X 
X 



X. 

36. 
27. 

5, 10, and 19 



5. rhe first three terms of a proportion arc 
what is the fourth term? 

6. The first three terms of a proportion are 6, 24. and 14 . 
what is the fourth term? 

1. The first, second, and fourth terms of a proportion are 9, 
12^ and 16 : what is the third term ? 

8. The first, third, and fourth terms of a proportion are 16, 
8, and 20 : what is the second term ? 



DIRECT AND INVERSE PROPORTION. 

240. It often happens, that two numbers which are com- 
pared together, may undergo certain changes of value, in which 
case they represent variable and not fixed quantities. Thus, 
when we say that the amount of work done, in a single day, 
will be proportional to the number of men e'hiployed, we mean, 
that if we increase the number of men, the amount of work 
done will also be increased; or, if we diminish the number of 
men, the work done will also be diminished. This is called 
Direct Proportion. 

If we say that a barrel of flour will serve 12 men a certain 
time, and |wk how long it will serve 24 men, the time will be 
less : that is, the time will decrease as the number of mei 
is increased^ and will increase as the number of men is de- 
creased. This is called. Inverse Proportion; hence, 

1. Two numbers are directly proportional, when they in* 
creaser or decrease together; in which case their ratio is 
alvxiys the same. 
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2. Two numbers are inversely proportixmaH^ when one 
increases as the other decreases ; in which case their product 
is always the same. 

NoTB. — Tbiis is sometimee called, Eeevproeal ProporUan, 

First ninstration. 

If we refer to the numeration table of integral and decimal num- 
bers (Art. 190), we see that the unit of the first plac«, at the left 
of 1, is 1 ten; that is, a number ten times as great as 1. The unit 
of the first decimal place at the right, is 1 tenth, a number only 
one-tenth of 1. The unit of the second place, at the left, is one 
hundred times as great as 1 ; while the unit of the second place, 
at the right, is oply one hundredth of 1; and similarly for aU 
other corresponding places. Hence, 

ITie units of place, taken at equal distances from' the unit 
1, are inversely proportional. 

Second niastration. 

The floor of a room is 20 feet long: what must be its breadth, 
in order that it may contain 860 square feet? 

Analysis. — The length of the floor, opbration. 

multiplied by its breadth, will give the 360 • 

area or contents; hence, the area, di- "20 ~" -^^ "• ^^readth. 

Tided by the length, will give the 

breadth. If the contents remain the same, the length will increase 
as the breadth diminishes; and the reverse. Hence, wlien the eor^ 
tents are the same, the length and breadth are inversely x'r^ifHn'tianaL 

COMPOUND PROPORTION. 

241. A Compound Proportion is the a^upariscn of the 
terms of two equal ratios, when one or bot> are .'^^mponri 

Thus, ^l : ^l :: 5 : 6; 



Or, 



n ■■ 1} ■■■ :t 



8) .. 8) e 

8 



I 
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Any compound proportion may be reduced to a simple one, 
by multiplying the elements of each term together ; thus, by 
multiplying together the elements of the last proportion, we 
tare, 

20 : 24 : : 15 : 18. 

Hence, in any compound proportion, 

The product of the extremes is equal to the product cfthe 
^^m,nB ; and the required term may he found as in Art, 239. 

What are the required terms in the following proportions ? 



1. 


8X9 : 12 X 6 : : .15 : x. 


2. 


5 X 9 : 10 X 9 : : 18 : or. 



242. If an element is nnknown, denote it by x. Then, if 
«1I the parts are known except one element, as in the follow- 
ing proportion, 

2J . 51 .. 3> . 5) 
21f • 6f • ' If • xi 

that eleTnent is equal to the product of the means divided by 
the product of all the elements of the first term and the knoum 
dements of the fourth term ; thus, 

^5x6x3x1 o 

a?=: — — = o 

2 X 21 X 5 

1. What is the required element in the proportion, 

l\ ■■ i\ ■■■■ 11' 11' 



340. When are two numbers directly proportional? When are two 
awnbers inversely proportional? What is then said of their product? 
Qive the first illustration of inverse proportion. Give the second.-^ 
241. What is a oompoond proportion? What is the product of the 
extremes equal to?— 242. How do you find the unknown element? 
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SINOLE RULE OF THBEI 

243. The Single Bulb or Three is the procesfl 

from three giTcn nombers, a fourth, to which on 

Elmll haTo the some ratio as exists between the ot] 

1. If 8 barrels of floor cost $56, what will 9 b 

bt the same rate. 

NoTR.— We shall denote the required term of the p 
the letter sb. 



har. bar. 

8 : 9 : :* fi 

56 X i 

« = -8- 



Analysis. — The condition, "at the 
some rate," requires that the quantity^ har. Jar. J 
8 barrels of floor, have the same ratio 
to the qnantitj, 9 barrels, as $56, the 
oost of 8 barrels, to x dollars, the cost 
of 9 barrels. 

NoTB.^It is plain that 8 barrels of flonr will cost lea 
rels : hence, the 3d term is lees than the 4th, and the 
directly proportional. 

2. If 36 men, in 12 days, can do a certain wo: 
time will 48 men do the same work? 

Analysis.— -Write the required 
term, «, in the 4tl place, and the 48 
term 12, having the same unit value, 
in the third place. * = 

Then, analyzing the question, we 
^e that 48 meu will do the work m a less time thj 
tuerefore, the 3d term will be greater than the 4th, wl 
^t .1 i'* '^^^ ^^ «^^^' ^^ ^^^ 2d. This bri] 

irobvi^ ^^"^^^ *^^ ^^ '^^'^ ^^ *^^ ^' ^^^ ^® 

manMty^\e^''\^^^ ^^""^ ^^^^ ^^ ^^ ^^ "^ ^^ days 
more Ume to^'do^i '''''^^' ""^ ""^^ ^^''^ employed, it 
will require less t- ^^^^' ^ * greater number wei-e 
portional. «me; hence, the men and time are : 

^^^t 18 the single rule of three? Give tht 



OPERATION. 

36 : : 12 

3 6 X 12 _ 

48 
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Elnle — ^I. WrUe the required term, ar, in Die ith place. 
I the term having the same unit value in the Sd place : 
I. Tfien analyze the questiony and see whether the third 
m is greater or less than the fourth ; when greater j write 
greater of the remaining tenns in the first place, and when 
!, write the less there, and tJie remaining term in the second^ 
'ce: 

HI. Then multiply the second and third terms together 
d divide the product by the first. 

This rule giv^s, when quantity and cost are considered; 

quantity : quantity : : cost : cost. 
Wlien labor and time are considered, 

labor : labor : : time : time. 

(V^hen labor and work done are considered, 

labor : labor : : work done : work done. 

^OTBS. — 1. If the first and Beoond tenns have different units, they 

Bt be reduced to the same unit. 

\, If the third term is a compound denominate number, it must be 

need to the smallest unit. 

\, The preparation of the terms, and writing them in their proper 

3e8, is called the statement, 

I. When the unknown term and the term named in connection 

h it, form the extremes, the proportion between them is Jmerae, 

Examples. 

L. If 8 hats cost $24; what will 110 hats cost, at the same 

e? 

5. If 2 barrels of flour cost $15, what will 12 barrels cost ? 

I. If I walk 168 miles in 6 days, how far can I walk, at 

same rate, in 18 days? 
I. If 81b. of sugar cost $1.28, how much will 131b. cost? 
>. If 300 barrels of flour cost $2100^ what will 125 barrels 
t? 
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^ 6. If 120 sheep yield 330 pounds of wool, how many poande 
will 36 sheep yield? 

XT. If 80 yards of cloth cost $340, what will 650 yards cost t 
8. What is the value of 4 cwt. of sugar, at 5 cents a pound? 
\ ,^ 9. If 6 gallons of molasses cost $1.95, what will 6 hogsr 
\ heads cost? 
T ^10. If 16 men consume 560 pounds of bread in a month 

how much will 40 men consume ? 
\ 11. If a man travels at the rate of 630 miles in 12 days, 
^. how far will he travel in a leap year, Sundays excepted ? 
^ 12. K 2 yards of cloth cost $3.25, what will be the cost 
of 3 pieces, each containing 25 yards ? 

13. If 3 yards of cloth cost 18s. New York currency, what 
will 36 yards cost? 

^il4. If it requires eight shillings and four pence to buy eight 
ounces of laudanum, how many ounces can be purchased for 
Is. 6d. ?y 

^-;i5.-iT 5A. IR. 16 P. of land, cost $150.6, what will 
125 A. 2R. 20 P. cost? 

T-- 16. If 13 cwt. 2qr. of sugar cost $129.93, what will be the" 
cost of 9 cwt.? 

47. The clothing of a regiment of 750 men cost i&2834 5s.: 
what will it cost to clothe a regiment of 10500 men? 
s.. 18. If 3f yards of cloth will make a coat and vest, when 
the cloth is 1^ yards wide, how much cloth wiU be needed 
, when it is f of a yard in width ? ; 

19. If I have a piece of land l^ rods long and 8| rods 
wide, what is the length of another piece that is 7 rods wide 
and contains an equal area? 

20. How many yards of carpeting that is three-fourths of a 
yard wide, wiU carpet a room 36 feet long and 30 feet in 
breadth ? 

21. If a man can perform a journey in 8 days, walking 9 
hours a day, how many days will it require if he walks 10 

ouTpi a day? 
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; ^22. If a family of 15 persons have provisions for 8 months, 
/ oy how many most the family be diminished that the provisions 
may last 2 years ? 

^23. A garrison of 4600 men has provisions for 6 months : to 
jat number must the garrison be diminished that the pro- 
HfiioDS may last 2 years and 6 months? 
V(^24. A certain amount of provisions will subsist an army of 
9 COD men for 90 days : if the army be increased by 6000, 
^ow long will the same provisions subsist it ? 

25. If 3 yd. 2 qr. of cloth cost $15.15, how much will 8 yd. 
<iqr. of the same cloth cost? 

26. If .5 of a house cost $201.5, what will .95 cost? 

A27. What will 26.25 bushels of wheat cost, if 3.5 bushels 
cjost $8.40? 

^28. If the transportation of 2.6 tons of goods 2.8 miles 
Costs $1.80, what is that per cwt. ? 

Nt29. If I of a yard of cloth cost $2.16, what will be the 
cost of 5^ pieces, each contaming 447 yards ? 

v/30. If f- of an ounce cost $fj, what will IJoz. cost? 

r31. What will be the cost of 16 jib. of sugar, if 1431b. 

cost $lf? 

y^32. If $19J^ will buy 14 J yards of cloth, how much will 
89| yards cost? 

. f 33. If 1^ of a barrel of cider cost ^j of a dollar, what will 
}j[^ of a barrel cost? 

X;;34. If y', of a ship cost $2880, what will ^ of her cost? 
^35. What will 116^ yards of cloth cost, if 462 yards cost 
$150.66 ? 

(y; 36. If 6 men and 3 boys can do a piece of work in 330 
days, how long will it take 9 men and 4 boys to do the 
same work, under the supposition that each boy does half as 
much as a man? 

^, 3t. If 4 men can do a piece of work in 80 days, how 
niany days will 16 meii require to do the same work? 

10 
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^~ 88. If 21 sappcn make a trench in 18 days, how manj 
days will *l men require to make a similar trench? 

39. A certain piece of grass was to be mowed by 20 ineQ 
in 6 days ; one-half the workmen being called away, it k 
required to find in wliat tune the remainder will complele 
the work ? 

^ 40. If a field of grain be cut by 10 men in 12 days, 
in how many days would 20 men have cut it? 

41. If 90 barrels of flour will subsist 100 men for 130 
days, how long will they subsist 16 ? 

42. If a traveller perform a journey in 35.5 days, when the 
days are 13.566 hours long, in how many days of 11.9 hours, 
will he perform the same journey ? 

' 43. If 50 persons consume 600 bushelS of wheat in a year, 
how long would they last 5 persons I 

44. A certain work can be done in 12 days, by working 
4 hours each day : how many days would it require to do 
the same work, by working 9 hours a day? 

45. If 1y\ barrels of fish cost 1311, what will 32} ba^ 
rels cost? - '^v-'^^^v 

46. How much wheat can be bought for $96j, if 2bii. 
Ipk. cost $1.93f ? 

47. If f of a yard of cloth cost $lf, what will ^ 
yards cost? 

48. What will be the cost of 3T.05 square yards of pave- 
ment, if 4t.5 yards cost $t2.25 ? 

49. If 3 paces or common steps be equal to 2 yards 
how many yards will 160 paces make? 

50. If a person pays half a guinea a week for bis board 
how long can he board for ^£21 ? 

51. If 12 dozen copies of a certain book cost $54.12 
what will 297 copies cost at the same rate? 

: 62. If an army of 900 men require . $3618 worth of pro- 
visions for 90 days, what will be the cost of subsistence. 
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for the same time, when the anny is increased to 4500 

men? 

y /53. A grocer bought a hogshead of mm for 80 cents a 
gallon, and after adding water sold it for 60 cents a gallon, 
when he found that the selling and buying prices were pro- 
portional to the original quantity and the mixture : how much 
water did he add ? ^ 

K^ 54. A man failing in business, pays 60 cents for every 
dollar which he owes ; he owes A $35t0, and B $1875 : 
how much does he pay to each ? . 

^-55. A bankrupt's effects amount to $2328.15, his debts 
amount to $3726 : what will his creditors receive on a dol- 
lar? 

■^ 66. If a person drinks 80 bottles of wine in 3 months 
of 30 days each, how much does he drink in a week ? 

*^57. If 4f yards of cloth eost I4s. 8d. New York currency, 

rWliat will 4t)| yards cost? 

^ 58. If a gtocer uses a false balance, giving only 14Joz, 
for a pound, how much will 154|^lb. of just weight give, 
when weighed by the false balance? 

\ 59. If a dealer in liquors uses a gallon measure which is. 
too small by ^ of a pint, what will be the true measure of 
100 of the false gallons? ^.b^. 

60. After A has travelled 96 miles on a journey, B sets 
oat to overtake him, and travels 2B'^ miles as often as A 
travels If miles : how far wilK K tfavel before he over- 
takes A ? 

;^61. A person owning ^ of a coal mine, sold | of his 
share for $9345 : what was the value of the whole mine? 
62. At what time, between 6 and 7 o'clock, will th 
nour and minute hands of a clock be exactly together ? j i " 
63 If a staff, 5 feet long, casts a shadow of 7 feet, wha 
W the fieight of a steeple, whose shadow is 196 feet, at the 
•^ame time of day? 
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y^ 64. A can do a piece of work in 3 days, B in 4 days, 

and C in 6 days : in what time will they do it, working 

together ? 
\/ 65. A can boild a wall in 15 days, bat with the assistance 

of C, he can do it in 9 days : in what time can C do it 

ulone f 
•-' 6C. If 120 men can build \ mile of wall in 15 J days, how 

many men would it require to build the same wall in 40} days? 
67. If 3 horses, or 5 colts, eat a certain quantity of oats io 

40 days, in what time will 7 horses and 8 colts consume the 

same quantity? 
. ^ 68. If a person can perform a journey in 24 days of lOj - 
/^ hours each, in what time can he perform the same joomeyi 

when the days are 12^ hours long? 

69. A piece of land, 40 rods long and 4 rods wide, is equiv- 
alent to an acre : what is the breadth of a piece 15 rods looS 

that is equivalent to an acre? 

TO. If a person travelling 12 hours a day finishes one-half o^ 
a ^omey in ten days, in what time will he finish the remaii'^' 
m|3: naif, travelling 9 hours a day? 

. "Tl. How many pounds weight can be carried 20 miles, i&^ 
/ the same money that 4^ cwt. can be carried 36 miles ? 

12. If 12 horses eat a certain quantity of hay in 1^- week^ 
how many horses will consume the same in 90 weeks ? 

13. A watch, which is 10 minutes too fast at 12 o'clock, o^ 
Monday, gains 3min. 10 sec. per day: what will be the time^ 
by the watch, at a quarter-past ten in the morning of the fot- 
lowing Saturday? 

'?4. Two persons, A and B, are on the opposite sides of d 
w^ood, which is 536 yards in circumference ; they begin to 
travel iu the same direction at the same moment ; A goes a"* 
*^he rate of 11 yards per minute, and B at the * rate of 8# 
yards iu 3 minutes : how many tunes must A go ronnd the 
^ood before he is overtaken by B? 
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OPERATION. 

18 X 6 X 80 _ 
12 X 8 ■" 



90 rodg. 



DOUBLE EULE OF THEEE 

244. The Double Eulb of Three is an application of the 
principles of Compound Proportion. 

1. If 8 men in 12 days can build 80 rods of wall, how 
much will 6 men build in 18 days? 

AiTALYSia— We write the 
required term in the 4th 
place, and 80 rods, havmg the 
saioe unit, in the 8d place. 
Then, since 8 men In 12 days 
(or 96 days' work) will build less 
wall than 6 men in 18 days (or 
308 days* work), the. third term 
will be leas than the 4th : hence, 
8 X 12 is written in the first place, and 6 x 18 in the second. 

2. If 20 men can perform a piece of work in 12 days, 
working 9 hours a day (that is, in 108 hours), how many 
men will accomplish the same work in 6 days, working 10 
hours a day (that is, in 60 hours) ? 

Analysis.— Write the required 
term, a?, in the 4th place, and 20 
^en, haying the same unit, in 
^e 8d place. Since 20 men 
require 108 hours to do the work, 
w^ men will be required to do 
^^ same work in 60 hours; 
therefore, the third term will be 
^ than the 4th ; and hence, the 
^t term must be less than the 8d : therefore, 6 x 10 is written in the 
^ place, and 12 x 9 in the second. 

3. If 24 men, in 6 days, working 7 hours a day, can build 
a Wall 115 feet long, 3 feet thick, and 4 feet high, how long 
* wall can 36 men build in 12 days, working 14 hours a day^ 
^ the wall is 4 feet thick and 5 feet high ? 



10 
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OPERATION. 

1 2 X 9 X 20 _ 
6 X 10 ~ 



20 



30 men* 



241 What is the double rule of three! 



9SS DOUBLE BULE OF TflRBK. 

ASALTSQ. — ^In this RAmiBT. 

example, an element, 24^ 36) 115) x) 

viz^ length of will 6 >• : 13 V : : ^ f = ^ ( 

is required. This el- "* ) ^* ) ^ ) ^ ) 

ement, denoted bj z. o«eatio«. 

is put in the 4th 36 X 12 X 14 X 115 X 3 X 4 ,„ 

pace with the other * = 24 X 6 X 7 X 4 X 5 = *'* 

elements composing 
the 4th term. 

Bnle. — I- Denote the required ienn^ or eiemeni^ by a : 

XL Write the required term, or the term containing the re- 
quired element, in the 4:th place, and the term having like units 
frith ity in the third place: 

IIL Then analyze the question, and eee whether the third 
term is greater or lees than the Aih : 

IV. When greater, write the greater of the two remaining 
terms in the first place, and when less, write the less term 
there, and the remaining term in the second place: then find 
Oie required element as in Art 242. 

' . XoTE. — Re\iew page 215. " ~ - . ^ 

/' ■■ ^ 

Examples. ^ • - 

'\ 1. If 2 men can dig 125 rods of ditch m 75 days, in how' 
many days can 18 men dig 243 rods? ^^'^ ^' # 

2. K 400 soldiers consume 5 barrels of floor in 12 days, 
How many soldiers will consume 15 barrels in 2 days ? •'-' *J 

3. If a person can travel 120 miles in 12 days of 8 hoturs ^ 
each, how far will he travel in 15 days of 10 honrs each ? ^J 

4. K a pasture of 16 acres will feed 6 horses for 4^]Dont?i8. « 
how many acres will feed 12 horses for 9 months ? *^ ^ ft i 

^ 5. K 60 bushels of oats will feed 24 horses 40 days, hSw"* 
Jong win 30 bushels feed 48 horses? ^^^ 4,V^ v i^ 

6. If 82 men build a wall 36 feet long,'Y^fe^'&gh,'and 4 
feet thick, in 4 days; in what time will 48 men build a wall 
®^* feet long 6 feet high, and 3 feet wide ? 
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7. If the freight of 80 tierces of sugar, each weighuig Z\ 
mdr^dweight, for 150 miles, is $84, what most be' paid 
r the freight of 30 hogsheads of sugar, each weighing 12 
mdredweight, for 50 miles? 

8. A family consisting nf 6 persons, usually drink 15.6 gal 
ns of beer in a week: how much will they drink in 12 6 
Dcks, if the number be increased to 9 ? 

^9. If 12 tailors in 7 days can finish 14 suits of clothes, 
)w many tailors in 19 days can finish the clothes of a regi* 
ent of 494 men T 

10. If a garrison of 3600 men cat a certain quantity of 
*ead in 35 days, at 24 ounces per day to each man, how 
any men, at the rate of 14 ounces per day, will eat twice as 
uch in 45 days? 

11. A company of 100 men drank jS20 worth of wine at 
. 6d. per bottle : how many men, at the same rate, will iB7 
orth supply, when wine is worth Is. 9d. per bottle? 

l2. A garrison of 3600 men has just bread enough to allow 
I oz. a day to each man for 84 days ; but a siege coming on, 
e garrison was reinforced to the number of 4800 men : bow 
uiy ounces of bread a day must each man be allowed, to 
»ld out 45 days against the enemy? 

18. Bought 5000 planks, 15 feet long and 2^ inches thick ; 
m many planks are they equiyalent to, of 12^ feet long and 
\ inches thick? 

14. If 12 pieces of cannon, eighteen-pounders, can batter 
mvL a castle in 3 hours, in what time would nine twenty-fouiv 
mnders battec down the same castle, both pieces of cannon < 
>ing fired the same number of times, and their balls flying 
Ith the same velocity? 

15. If the wages of 13 men for ^ days, be $149.16, what 
111 be the wages of 20 men for 15^ days? 

16. If a footman travel 264 miles in 6^ da^ oC 1^ Vi^'os^ 
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each, in how many days of lOf honrs each will he travel 129^ 
miles? 

y^lT. If 120 men in 3 days, of 12 honrs each, can dig m 
a trench of 30 yards long, 2 feet broad, and 4 feet deep, hoir 
many men wonld be required to dig a trench, 50 yards long, 
feet deep, and 1| yards broad, in 9 days of 15 honrs each! 

^8. If a stream of water mnning into a pond of 175 acres, 
raises it 10 inches in 15 hours, how much would a pcmd of 83 
acres be raised by the same stream in 9 hours? 

j^ 19. A person having a journey of 500 miles to perform, 
walks 200 miles in 8^ys, walking 12 hours a day : in how 
many days, walking 10 hours a day, will he complete the re- 
mainder of the journey ? 

^ 20. If 1000 men, besieged in a town, with provisions for 28 
days, at the rate of 18 ounces per day for each man, be rein- 
forced by 600 men, how many ounces a day must each man 
have that the provisions may last them 42 days ? 

1^1, If a bar of iron 5 ft. long, 2 J in. wide, and If in. thick 
weigh 451b., how much will a bar of the same metal weigl 
that is 7 ft. long, 3 in. wide, and 2fin. thick? 

" 22. If 5 compositors in 16 days, working 14 hours a day. 
can compose 20 sheets of 24 pages each, 50 lines in a page, 
and 40 letters in a line, in how many days, working 7 hours a 
day, can 10 compositors compose 40 sheets of 16 pages in a 
sheet, 60 lines in a page, and 50 letters in a line? 

23. Fifty thousand bricks are to be removed a given dis- 
tance in 10 days. Twelve horses can remove 18000 in 6 days : 
how many horses can remove the remainder in 4 days? 

V.' 

.^ 24. If 248 men, in 5^ days of 11 honrs each, dig a trencli 
of 7 degrees of hardness, 232 J yards long, 3f wide, and 2 J 
deep, in how many days, of 9 hours long, will 24 men dig a 
trench of 4 degrees of hardn^^s 1511 J j&rds long, 5f wide, and 
8| deq)7 
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PARTNERSHIP. 

246. A Partnership, or Firm, is an association of two or 
oaore persons, andqr an agreement to share th« profits and 
losses of business. 

Partners are the persons thus associated. 

246. CAPrrAi, or Stock,. is the amount of money or prop 
€iTtj contributed by the partners, and used in the business. 

Profit is the increase of capital between two giren dates. 
Loss is the decrease of capital between two given dates. 
Dividend is the amount of profit apportioned to each partnier. 

247. Assets of a Firm, are its cash on hand, property, and 
all debts due to it. 

248. LiABiLrriEs of a Firm, embrace all the debts which it 
owes, and all its indorsements. 

249. Solvency is when the assets exceed the liabilities. 

250. Insolvency is when the liabilities exceed the assets. 
261. An Assignment is a transfer of the assets -of an in« 

solvent person or firm to others, for the benefit of creditors. 

252. Assignees are the persons to whom such transfer is 
made. 

253. When the capital of each partner is employed for the 
same time. 

Since the profit arises from the use of the capital, each 
man*s share of it should be proportional io his amount of ' 
stock. Hence, 

t. ■ .1 

245. What is a partnership or firm ? What are partners t— 246. What 
is capital or stock? What is profit? What is loss? What is a div 
idend?— 247. What are assets ?— 248. What are liahiUties ?— 249. What 
is Holvency ?— 250. What is insolvency? — 251. What is an assignment 1 
252. What are assignees ?— 253. What is 'the rale, when each man'n 
capital is emjdojred for the same time? 

10* 
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Rule. — As the tohde stock is to each man^s stock, » u l-.i 
t?ie v^hole gain or loss to each marCs share of (he gain or Im, \it 

Examples. 

]. Mr. Jones and Mr. Wilson form a copartnership, the 
$3nner patting in |1250, and the latter $750 : at the end of 
tie year there is a profit of 1720 : what is the share of each? 

1250 

750 BTATEMSIfT. 

2000 : 1250 : : 720 : a; = Jones' share = $450. 
2000 : 750 : : 720 : x = Wilson's share = $270. 
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25 18 







= a? = $450. 



15 18 



2. A', B, and C, entered into partnership with a capital of 
$7500, of which A pat in $2500, B pat in $3000, and put 
in the remainder ; at the end of the year their gain was $3000 : 
what was each one's share of it? 

"- 3. A and B have a joint stock of $4200, of which A owns 
$3600, and B, $600 ; they gain, m one year, $2000 : what is 
each one's share of the profits? ^ 

4. A, B, C, and D, have $40000 in trade, each an equal 
share ; at the end of six months their profits amount to 
$16000 : what is each one's share, allowing A to receive $50, 
and D, $30, out of the profits, for extra services ?/ 
^5. Three merchants loaded a vessel with flour ; A loaded 300 
barrels, B, 700 barrels, and C, 1000 barrels ; in a storm at 
sea it became necessary to throw overboard 440 barrels : what 
was each one's share of the loss f 

^ 6. A man bequeathed his estate to his four sons, in the fol- 
lomng manner, yIz. : to his first, %^QQQ, \iO Vv\^ %«cftwd, t4500, 
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'I to his third, $£50O, and to hi» fourth, $4000. But on settling 
'* the estate, it was found that after paying the debts and ex- 
penses, only 112000 remained to be divided : how much should 
each receiye ? 

T. A widow and her two sons receive a legacy of $4500. 
of which the widow is to have ^, and the sons, each }. But 
the elder son dying, the whole is to be divided in the same 
proportion between the mother and younger son : what will 
each receive? 
/^ 8. Four persons engage jointly in a land speculation ; D 
puts m $5499 capital. They gain $15000, of which A takes 
$4320.50,^, $5245.15, and C, $3600.75 : how much capital did 
A, B, and put in, and what is D's share of the gain? 
A 9. A steam-mill, valued at $4300, was entirely destroyed by 
fire. A owned \ of it, B ^, and C the remainder ; supposing 
it to have been insured for $2500, what was each one's share 
of the loss ? 

10. A copartnership is formed with a joint capital of 

$16970. A puts in $5 as often as B puts in $7, and as 

[ often as puts in $8 ; their annual gain is equal to O's stock : 

wh^ is each person's stock and gain ? 

K 11. A man failing in business is indebted to A, $475.50, 

/ to B, $362.12^, to C, $250.87i, and to D, $140. He is 

worth only $614.25 : to how much is each entitled ? 

v/^.12. Four persons. A, B, C, and D, agreed to do a piece 
'of work for $270. They were to do the work in the pro- 
portions of |,^, J, and ^j : what should each receive for hisi 
work ? 

/"^ 13. A, B, and G, form a copartnership, with a capital of 
$50000, of which A puts in $18500, B, $24650, and C, the 
remainder.' C, on account of his superior knowledge of the 
business, was to receive -^ of all the profits, exclusive of his 
share. At the end of fhe year, the net profit is $7360*, 
wtof j^cidd each receive t 
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PERCENTAOE. 

256. Per cenf. means by the handred. Thus, 1 per o^i 
of a number is one-hundredth of it ; 2 per cent, is two^nit 
dredths of it ; 3 per cent, threo-hundredths, &c. 

256. The Rate per cent, is the number of hundredths taken 
Thus, if 1 hundredth is taken, the rate is 1 per cent. ; if 2 
hundredths are taken, the rate is 2 per cent.; if 3 hundredths, 
the rate is 3 per cent., &c 

257. The Base is the number whose part is taken. 

258. The Percentage is the result of the operation, and ^ 
the part of the base taken. 

The rate per cent, is generally expressed decimally ; thus, 

1 per cent, of a number, is y^ of it = .01 of it 

2 per cent, of a number, is y^^ of it = .02 of it. 
25 per cent, of a number, is -^^ of it = .25 of it. 
60 per cent, of a number, is -j^% of it = .50 of it. 

100 per cent, of a number, is ^^§ of it = 1 time it. 

200 per cent, of a number, is ^gg of it = 2 times it 

^ per cent, of a number, is j^^y of it = .005 of it 

f per cent, of a number, is y^^ of it = .0015 of it 

15 per cent, of a number, is ^ of it •= .0075 of it. 

.8^ per cent, of a number, is y%^ of it = .0085 of it 

NoTK — ^Per cent, is often expressed by the character Vo. Thus 5 
per cent, is written 5 % ; 8 per cent., 8 Vo. 

Write, decimaUy, 5%; 8%; 15^%; 100%; 204 Vo; ^2^VJ, 

8T2.3Vo; 49%; and 501.5%. 

255. What is the meaning of per cent.? What is 5 hundredths of 

a number?— 256. What is the rate per cent.? If four hundredths ol 

a number is taken, what is the rate? — ^257. What is the base?— 258L 

What 28 the percentage? How is t\ie^ i«ii\« ^x ceiit. ^^anfiiaUj ex 

pr&BBedf 
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for 3 months ; B, 9 horses for 5 months ; and C, 4 horses 
for 6 months : what part of the rent should each pay ? 
/3.^-A commenced business with a capital of 110000. Four 
months afterwards B entered into partnership with him, and 
put in 1500 barrels of flour. At the close of the year their 
profits were $6100, of which B was entitled to $2100 : what 
was the value of the flour per barrel? 

On the 1st of January, 1864, A commenced business 
with a capital of $23000 ; two months afterwards he drew out 
$1800 J on the 1st of April, B entered into partnership with 
him, and put in $13500 ; four months afterwards he drew out 
$10000 ; at the end of the year their profits were $8400 : 
how much should each receive? 

5. Three persons divided their profits to the amount oi 
$198. A put out $4000 for 12 months; B, $3000 for 15 
months ; and C, $5000 for 8 months : to what part of the 
profits was each entitled? 

, 6. Three persons, C, D, ami B, form a copartnership ; C's 
stock is in trade 3 months, and he claims ^ of the gain ; D's 
stock is in 9 months; and E put in $156 for 4 months, and 
claims \ of the profits : how much did C and D put in ? 

T. Two persons form a partnership for one year and six 
months. A, at first, put in $3000 for 9 months, and then 
$1000 more. B, at first, put in $4000, and at the end of 
the first year, $500. more; but at the end of 15 months, he 
drew out $2000. At the end of 12 months, C was admitted 
as a partner with $7333^. The gain was $T400 : how much 
should each man receive ? » 

^ 8. Three men take an interest in a mining company. A / 
put in $480 for 6 months; B, a sum not named for 12* 
months ; and C, $320 for a time not named : when the 
accounts were settled, A received $600 for his stock and 
profits ; B, $1200 for his ; and C, $520 /:- his : what was B's 
stock, and C's time ? 

254. What is the rule wlien the capHal is empVoyejC te wxvwvoa^-^ 
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260. Parti of percentage. 

There are three parts in percentage : Ist. The Base ; 2d 
The Rate ; and 3(L The Percentage. 

261. To find the rate, when the base and percentage are Imown. 

I. What per cent, of $64 is $16 ? or, $16 is what pait o 
$64? 

Ahalysis. — In this example, 16 is the opkratioh. 

percentage, and 64 the hase, and the rate is 1| = i- = .25, or 
required. Since the percentage is equal to 25 per cent, 

the hase mnltiplied hy the rate, the rate is 
eqnal to the quotient of the percentage divided by the base. 

Rule. — Divide the percentage by the base, and the first 
tvx> decimal places vrill express the rate. 

Examples. 

1. What per cent, of 10 dollars is 2 dollars? 

2. What per cent, of 32 dollars is 4 dollars? 

3. What per cent, of 40 pounds is 3 pounds ? 

4. Seventeen bushels is what per cent, of 125 bushels? 

5. Thirty-six tons is what per cent, of 144 tons? 

6. What per cent, is $84 of $96 ? 

7. What per cent, is ^ of -J- ? 

8. What per cent, is 3 miles of 400 miles ? 

9. Four and one-third is what per cent, of 9J? 

10. One hundred and four sheep is what per cent, of a 
drove of 312 sheep? 

II. A grocer has $325, and purchases sugar to the amount 
of $121.87^: what per cent, of his money does he expend? 

12. Out of a bin containing 450 bushels of oats, 56 J bushels 
were sold : what per cent, is this of the whole ? 

Note.— If the base be regarded as a ^gle thing, and denoted b^ 
1, a fractional percentage expressed dedmaUy will denote the rate. 



J^M Bow many parts are there \tv i^Tceiifca:?,^^ What are they? 
$61, How do yon find the rate, frcrai \\\^ \»aft ^x^^i ^T^^x^av^t^K 
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13. I- of a number is what per cent, of the number 7 

14. I of a ship is what per cent, of the ship ? 

15. ^ of 50 is what per cent, of 50? 

16. f of a cargo is what per cent, of it? 

17. 1 1 times a number is what per cent, of the nnmbei ? -t 

262. To find the base, when the rate and percentage aze 

known. 

1. Of what number is $960, 16 per cent.? 
Analysis. — By Art 259, the percentage 

OPERATION. 

Is equal to the base multiplied by the ^^^ .^ ' ^^^ 
rate; hence, to nnd the base, 

Rule. — JHvide the percentage by the raJte^ expressed decir 
vicUly. 

Examples. 

2. The number 475 is 25 Vo of what number? 

3. The number 87^ is 12^7© of what number? 

4. Five hundred and sixty dollars is 140% of what number? 
6. The number 75 is JV* of what number? 

6. One dollar and twenty-five cents is |% of what number? 

7. The fraction | is 45% of what number? 

8. The fraction f is f •/• of what number? 

9 If a person receives $5850, and that sum is 75% of 
what is due him, what is the debt ? 

10. A bankrupt can pay only 37J per cent, of his debts : 
what did he owe to that merchant to whom he paid $1647 ? 

11. In an army, 15600 men are mustered after a battle, m 
which 25% were killed and wounded: what was the original 
namber of men? 

263. Amount is the base plus the percentage. 

264. Difference is the base minus the percentage. 

262. How do you find the base, when the rate and percentage an 
known?— 263. Wlmt is the amount?— 264. YThal \a VSm^ eiXfewsosft'l 
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Knowing the junonnt and nto, to find th« htmmm 

1. Mr. Jones buys 8 hogsheads of sngar, sells them at an 
advance of 15 per cent., and receives $470 : what did be pay 
for the sugar ? 

AxALTBts. — Tlie amount recolvod, $470, ofiration. 

vines troTc adding t]ie percentage to the 1.15)470(400 
Daso; that is, it arises from multiplying ^^0 

ihe hose by 1 — plus the rate per eenU; 
tiencCf to find the base, 

Rule.— DmVie Die amount by 1 plus ike rate, expressed 

ffmmally. 

Examples. 

1. What number is that, to which if 1 per cent, of it be 
added, the sum will be 392 ? 

2. What vas the population of a city in 1850, which in- 
creased 15 per cent., and in 1860 contained a population of 
10350? 

3. A farmer bought a flock of sheep, which in three years 
increased 96 per cent., and then numbered 1078 : how many 
did ho buy? 

4. Mr. Jones sold his farm for $1008, which was thirty- 
three and one-third per cent, more than he gave for it : what 
did it cost him? 

5. A man bought a horse and cow ; he paid for the horse 
one hundred and twenty-two dollars, which was three hnndred 
and five per cent, more than he paid for the cow : how much 
did the cow cost him? 

NcKTB. — If the rate per cent, exceeds one hundred, the whole 
number, to which the rate is added, must be increased 1 for each 
hundred. 



265. How do you find the base, when the amonht and rate are 
knowit y 
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6. A crop of wheat, worth $1036, exceeds the valae of 
the corn crop by 40 per cent. * what was the value of the 
com crop? 

7. A merchant^ in closing up his bnsincss. had S85000 ; he had 
doubled his capital, and in addition, he liad made twenty- 
6ye per cent, of it: what was the amount of his capital ? 

8. A man's income is $9180, arising from labor and iovcs* 
ments : his investments yield 70 per cent, of his laboi : wlia 
is the valne of his labor? 

9. A farmer bought 40 sheep, and after keeping them for 
one year, sold them at an advance of 55 per cent., and received 
$248 : what did he pay for the sheep per head ? 

10. A merchant bought a lot of goods and marked them at 
an advance of 26 per cent. : when sold, he found that they 
brought him $6835.50 : what did the goods cost him ? 

266. Knowing the difference and rate, to find the base. . 

1. A cask of wine, out of which 3t per cent had leaked, 
was found to contain 33.30 gallons : how many gallons did the 
cask contain? 

Analysis. — Thirty-seven operation. 

per cent denotes .87 of 1 — .37 per cent. = .63 per cent, 
the capacity of the cask; 

and hence, the part of the -^^ • 1 • ^ 83.39 : k gaL 
cask that is filled is de- 
noted by 1 - .87 = .68. X = ^^ = 53 gal. 
But .68 of the cask con- '"^ 
tains 88.89 gallons; therefore, the entire cask will contain as 
many gallons as .68 is contained times in 83.89, viz., 58 ; hence, to 
find the base, 

Rule.— Divwfe the difference by the difference between 1 
%nd the rate, expressed decimally. 

B2xamples. 
1. James, after giving John 15*/« of his marhles, has 136 
left : how many had he at first ? 
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2. Mr. Wilson lost 18 per cent, of his sheep by disease, and 
had a flock of 615 left : how many had he at first 7 

3. Mr. JoDcs invests 46V« of his capital in land, and has 
$513 left : • what is his capital ? 

4. An army fonght two battles ; in the first it lost 15 per 
cent., and in the second, 20 per cent, of the original number ; 
after which it mustered 19500 men:' what was its original 
strength ? 

5. A grocer bought a quantity of proyisions, bnt finding 
them damaged, sold them at a loss of 19 per cent., and re- 
ceived $10935 : what did they cost him ? 

6. A son, who inherited a fortune, spent 37| per cent, of 
it, when he found that he had only $31250 remaining : what 
was the amount of his fortune? 

7. A grocer purchased a lot of teas and sugar, on which 
he lost 16 per cent, by selling them for $4200 : what did be 
pay for the goods? 

8. A speculator invested in stocks, which, falling rapidly in 
price, he sold out at a loss of 13 per cent^ and received 
$2262 : what was the amount of his purchase ? 

267. Formulas of percentage. 

Nearly every practical question, in Arithmetic, is a partic- 
ular case of one or other of the five operations of Percentage : 
hence, we write the formulas : 

1. Percentage = Base x Rate Art. 259. 



2. Rate =P^t?g? 

Base 

3. Base = Pf^i^tage 

Kate 



4 Base 
6 Base 



Amount 
1 + Rate 
Difference 
1 - Rate 



Art. 261. 
Art. 262. 
Art. 265. 
Art. 263. 
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PROFIT AND LOSS. 

268. Pbjfit and. Loss are commercial terms, indicating gaiu 
or loss in business transactions. The gain or loss is always 
estimated on the cost price. 

The cost of an article is the amount paid for it. 

The selling pwdfe of an article is the amount received for ii. 

The cost is the base; the gain or loss is the percentage; 
the rate per cent, of gain or loss is the rate; the selling price 
is the sum of the base and percentage, when there is a gain, 
and their difference when there is a loss. 

The following examples may all be wrought by the five for- 
mulas and rules of Percentage : 

Examples. 

1. Bought 9 barrels of sugar, each weighing 250 pounds, at 
7 cents a pound : how much profit would be made if it were 
sold at 8| cents per pound? 

2. If 15 pieces of muslin, each contaming 43 yards, cost 2*7 
cents per yard, what would be the gain if sold at 31 J cents 
per yard? 

3. A farmer .bought a flock of 360 sheep ; their keeping 
for 1 year cost $0.t5 a head ; their wool was worth 1 dollar 
and 25 cents a head, and one-fourth of them had lambs, each 
of which was worth one-half as much as a fleece : what was 
tl^e profit of the purchase at the end of the year ? 

4. A merchant bought 65 barrels of flour, at $5^ per barrel, 
<iod sold them so as to gq>in $42.50 : what was the price per 
barrel ? 

5. A person bought 500 bushels of potatoes, at 62^ cents 

268 What do you understand, by the terms profit and loesl 
What is cost? What is the selling price? What is the base? What 
is the gain or loss? 
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per bushel, and sold them so as to gain $35 : at irfiat price 
were they sold? 

6. A house and lot were bought for (6450. llje boose 
was repaired at an expense of $575, painted for $796, and 
was then sold so as to gain $945 : what was the price of the 
house and lot? 

7. If in 3 hogsheads of molasses, which cost $68.04. one 
third leaked out, what must the remain&er be sold for per 
gallon to realize a profit of $2.52 on the whole? 

8. If a merchant's profits are 22 per cent, on the cost of 
the goods sold, what is his profit on $4162.50? 

9. A quantity of goods were bought for $3612 ; the charges 
on them were $54 : they were /sold at an adrance ef 20% : 
what was the profit? 

10. A merchant, on taking an inventory of stock, finds it 
worth $37649 : what would be his profit on this stock, if 
sold at an advance of 31^V«? 

11. A merchant bought goods to the amount of $2965 ; but 
being damaged, he sold them at a loss of 15% : what was the 
amount of his loss ? 

12. A quantity of flour was bought for $8550 ; ^y of the 
flour was so damaged as to be sold at a loss of 12Vo ; ^ of it 
was sold at a profit of 19%; and the temalhder at a profit 
of 30 % : what was the net profit on the flour ? 

13. If sugar costs 16 cents per pound, and is sold at an 
advance of 12JVo, what is the profit per lb.? 

14. A bank, whose capital is $200000, after reserving $2860 
for a surplus fund, declared a dividend of 8% on the eapiUil : 
what were the entire profits ? 

15. The profits of a merchant averaged 25% of his capital , 
and his expenses are 5 % of his profits : what part of the 
capital were the expenses? 

16. A farmer sells 375 bushels of com for 75 cents a bushel j 
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/ die porehaser seDs it at an advance of 20 per cent.: how much 
a bushel did he receive for the corn ? 

17. A merchant buys a pipe of wine, for which he pays 
$322.56, and he wishes to sell it at an advance of 25 per cent ; 
what must he sell it for per gallon? 

18. A man bought 3275 bushels of wheat, for which he paid 
|J493.33|, but finding it damaged, is willing to lose 10 per 
cent. : what must hq- sell it for per bushel ? 

19. If I purchase two lots of land for $150.25 each, and sell 
one for 40 per cent, more than it cost, and the other for 28 
per cent, less, what is the gain on the two lots ? 

20. JSought a cask of molasses containing 144 gallons, at 45 
cents a gallon, 36 gallons of which leaked out : at what price 
per gallon must I sell the remamder to gain 10 per cent, on 
the cost? 

0^ 21. A person in Chicago bought 3500 bushels of wheat, at 
$1.20 a bushel : allowing 5 per cent, on the cost for risk in 
transportation, 3 per cent, for freight, and 2 per cent, commis- 
sion for selling, what must it be sold for per bushel in New 
York to realize 40 per cent, net profit on the purchase? 

22. Bought a quantity of goods for $348.50, and sold the 
same for $425 : what per cent, did I make on the amount 

. received? 

23. Bought a piece of cotton goods for 6 cents a yard, and 
sold it for *l^ cents a yard : what was my gain per cent. ? 

24. If I buy rye for 90 cents a bushel, and sell it for $1.20, 
and wheat for $1.12^ a bushel, and sell it for $1.50 a bushel, 
upon which do I make the most per cent.? 

^25. If paper that cost $2 a ream, be sold for 18 cents a 
' , quire, what is gained per cent. ? 

26. How much per cent, ^ould bemade upon a hogshead of 
sugar weighing Idcwt. 3qr. 141b., that cost $8 per cwt., if 
sold at 10 cents per pound ? 

27, A hardware merchant bought 45 T. IGcwt. 2&U>,o^ \s<»\^ 
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at $75 per ton, and sold it for $78.50 per ton : what ww Ue 
whole gain, and how mach per cent, did he makef 

28. A merchant bnjs 67560 feet of ]pmber for $7000 : the 
expense of cartage and piling was $425, and the loss of material 
amounted to $216. If the Inmber be sold at $97.50 per 1000 
feet, what will be the entire loss ? 

29. A gentleman, having gold coin to the amount of $475 
sold it for bank bills and obtained $593.75 : what was the rate 
per cent, of preminm on gold, and what the rate per cent, of 
depreciation on the bills? 

"« 30. In selling a quantity of wheat, a merchant gained $500 
when his rate of profit was 31 */• : what was the cost f ^ 

31. In the course of 6 months a merchant gained $3745 : 
what amount of goods must he hare sold, allowing a gain of 
25 V«? 

32. The net profits of a shoe-dealer were $2965, and his ez 
penses were $1260. If the rate of profit were 40*/», what 
amount of goods were sold ? 

33. What must be the annual sales of a merchant, that he 
may realize $4500, after paying $2500 expenses, when his rate 
of profit is 35 Vo? 

^^ 34. The surplus fund of an insurance company, amounting to 
$32500, will pay 12^Vo on its capital: what is the capital? 

35. The profits of a bank are 12 V« of its capital ; the ex- 
penses are 10 % of the profits : what V« of the capital are the 
expenses ? 

36. A grocer sold a lot of sugars fbr $477.12, which was an 
advance of 12% on the cost: what was the cost? 

37. Mr. A. bought a lot of sugars, but finding them of an 
inferior qaulity, sold them at a loss of 15%, and found that 
.hey brought $340 : what did they cost hun ? 

38. I sold ^ parcel of goods for $195.50, on which I made 
5%: what did they cost me? 
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89. Sold 18 cwt. 3 qr. 14 lb. of sugar, at 8 cents a ponnd, 
and gained 15%: how mach did the whole cost? 

40. A dealer sold two horses for $472.50 each, and gamed 
on one 35 V^, bat lost 10 V« on the other: what was the cost 
of each, and what was his net gain ? 

41. A merchant having a lot of flour, asked 33^*/o more than 
it cost him, but was obliged to sell it 12^V« less than his 
asking price : he received $7 per bbl. : what was the cost 
per bbL? 

42. If a merchant in selling a quantity of merchandise for 
$3850, loses 12% of the cost, what was the cost? 

43. If 25 per cent, be gained on flour when sold at $10 a 
barrel, what per cent, would be gained when sold at $11.60 a 
banrel? 

Note. — ^In this dass of examples, fiiet find the ooet, as in Art. 267 ; 
then find the gain, or loss ; and then divide bj the number on whicli 
Ihe per cent, is reckoned. 

44. A lumber-dealer sold 25650 feet of lumber at $19.20 a 
thousand, and gained 20 per cent. : how much would he have 
gained or lost had he sold it at $15 a thousand? 

45. A man sold his farm for $3881.25, by which he gained 
12^ per cent, on its cost : what was its cost, and what would 
he have gained or lost per cent, if he had sold it for $3277.50 ? 

46. If a merchant sells tea at 66 cents^ a pound, and gains SO 
per cent, how much would he gain per cent, if he sold it at 
1*7 cents a pound ? 

'^ 47. Sold 5520 bushels of com at 50 cents a bushel, and 
lost 8 per cent.: how much per cent, would have been gained 

\ had it been sold at 60 cents a bushel ? 
^48. A grocer bought 3 hogsheads of sugar, each weighing 
llU2| pounds ; he sold it at 11 cents a pound, and gained 37^ 
per^^ent. : what was its cost, and for how much should he ' 
have sold it to gain 50 per cent, on the cost ? 

11 
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COMMISSION. 

269. Commission is an allowance made to an agent for t 
transaction in business, and is reckoned at a certain rate pa 
cent, on thg amount of money used. 

270. A Commission Merchant is one who sells or buys 
.goods for another. 

271. A coNsioKMENT is a quantity of goods sent to a 
merchant for sale. 

A CONSIGNOR is the one who sends the goods. 

A CONSIGNEE is the one to whom the goods are sent. 

NoTB. — ^The oommiBfilon for the purchase or sale of goods, in thi: 
city of New York/ varies from 2^ to 12i per cent.; and, under some 
circumstances, even higher rates are paid. For the sale of real esUle 
the rates are lower, varying from one-quart^ to 2 per cent. 

All the cases of Commission come under the rules and for 
mulas of Percentage. 

Examples. 

1. A commission merchant sold a lot of goods, for which 
he received $7540 ; he charged 2^ per cent, commission : what 
was his commission, and how much must he pay over ? 

2. A commission merchant received $1399.77 to be invested 
in goods; he is to have 3 per cent, on the amount purchased: 
what is the amount of the purchase, and what the commis- 
sion ? 

3. An auctioneer sold a house for $3125, and the fumitnre 
for $1520 : what was his commission at | per cent. ? 

4. A flour merchant sold 750 barrels of flour, at $9.75 a 
barrel : what was his commission at 2J- per cent. ? 

269. What is commission? How is it reckoned ?— 270. What is a 
commission merchant ?— 271. What is a consignment? What is a con- 
Bicnor? What is a consignee ? 



OOMMISSION. 243 

"" 5. I sold at auction 96 hogsheads of sugar, each weighing 
9 cwt. and 50 lb., at $6.50 per hundred : what was the 
auctioneer's commission at lf*/«, and to how much wasi I 
entitled ? 
^ 6. An agent purchased 2340 bushels of wheat at $1.75 a 
bushel, and charged 2| per cent, for buying, If per cent, fo; 
^'pping, and the freight cost 2 per cent. : what was his com 
inission, and what did the wheat cost the OYmer? 

T. A town collector received 4J per cent, for collecting » 
tax of $2564.25 : what was the amount of his percentage ? 

8. I paid an 'attorney 6| per cent, for collecting a debt of 
$t 320.25 : how much did I receive ? 
-"^ 9. My commission merchant sold goods to the amount of 
$1000, on which I allowed him 5 per cent. ; but as he paid orer 
the money before it became due, I allowed him 1^ per cent, 
more : how much am I to receive ? 

10. A dairyman sent aif agent 3416 pounds of cheese, and 
^ allowed him 3|^ per cent, for selling it : how much would he 
recdve after deducting the commission, if it were sold for 12^ 
cents per pound? 
-^11. A person has $1500 in bills of the State Bank of In- 
diana, upon which there is a discount of 2^ per cent., and 
$1000 of the bank of Maryland, upon which there is a discount 
of 3^ per cent. : what will be the loss in changing the amount 
into current money? 

12. I am obliged to sell $2640 in bills on the bank of Dela- 
ware, upon which there is a discount of 2} per cent. : how 
much bankable money should I receive ? 
-— *" 13. A merchant in New York received a consignment of 
275 bbl. of flour, which he sold at $4.75 per bbl. He cliarged 
a commission of 2V«, j^Ve for storage, and f Vo for guarantee 
What were the charges, and what amount was transmitted to 
the consignor? 

NoTB. — 2 per cent. + ^ per cent. + | per cent, as 8 per cent 



1 
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14. A commission merchant in New York receives $12000 
for the purcliase of sugar. He charges 2^ commission. What 
amount is laid out in purchasing sugar, and what is the com- 
mission ? 

15. A factor receives $708.76, and is directed to purchase 
iron at $45 a ton ; he is to receive 5 per cent on the money 
paid : how much iron can he purchase ? 

16. I forward $2608.625 to a commission merchant in Chicago, 
requesting him to purchase a quantity of com ; he is to receive 
2^ per cent, on the purchase : what does his commission amount 
to, and how much com can he buy with the 'remainder, at 56 
cents a bushel ? 

17. My agent at Havana purchased for me a quantity of 
sugar at 6} cents a pound, for which I allow him a com- 
mission of 1^ per cent. His commission amounts to $42.66: 
how many barrels of sugar of 240 pounds each did he purchase, 
and how much money must I send hhn to pay for it^ including his 
commission ? 

18. A merchant in New Orleans received $187.50, to be- laid 
out in the purchase of cotton. After allowing for commission at 
2%, freight at -J^, insurance at \%, and incidental expenses -^^ 
what amount was expended in the purchase of cotton, and what 
was the commission ? 

19. A commission merchant, in selling a quantity of merchan- 
dise for $2785, received a commission of $60 : what was the rate 
of commission ? 

Note. — ^In this example, tlie base and percentage are given, and the 
rate is required (Art. 267). 

20. A land agent received $175 for selling a house for $6795 ; 
what was his rate of commission ? 

21. A collecting agent received $15 for collecting a debt of 
*176 : what was his rate of commission ? 

22. A miller received for his toll 5 bushels on every 45 bushels 
^' grain that he ground : what was the rate ? 
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INTEREST. 

272. Interest is a percentage paid for the use of money. 
Principal, or base, is the money on which interest is paid. 
Rate of interest is the per cent, paid per year. 

Amount is the sum of the principal and interest. 
Per annum means by the year. 

273. In interest, by general custom, a year is reckoned at Id 
months, each haying 30 days. The Rate of Interest is generally 
fixed by law, and is called Legal Interest Any rate above 
the legal rate is usury , and is generally forbidden by law. 

274. In most of the States, the legal rate is 6 per cent. ; in 
New York, South Carolina and Georgia, it is I^A; and in 
some of the other States the rate is fixed as high as 10 per 
cent. 

275. There are fire parts in interest : 1st, principal ; 2d, rate ; 
3d, time ; 4th, interest ; 5th, amount. 

CASE I. 

276. To fiod the interest of any principal for one or more 
years 

1. What is the interest of 13920 for 2 years, at t per 
cent. 7 

Analysis. — ^In this example, the opkration. 

base is $3920, the rate 7*/o, and the |3920 > 

interedt for 1 year is the percentage .* Q»y j^^^^ 

this product multiplied by 2, the num- 

ber of years, gives the interest for 2 *2U.40- int. for 1 year, 

years; hence, ^ No. of years. 

$548.80 interest. 
Rule. — Multiply the principal 
by the rale, expressed decimally, and the produci by the num- 
her of years. 
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Examples. 

1. What is the interest of $6*75 for 1 year, at 6| per cent.! 

2. What is the interest of $811.25, for 1 year, at TV.? 
8 What is the interest of $535.50, for t years, at 6*/of 

4 What is the interest of $1125.885, for 4 years, at 8V.? 

5 What is the interest of $789.t4, for 12 years, at 57.? 

6 What is the interest of $2500, for 7 years, at 7}% 

7. What is the interest of $3153.82, for 2 years, at 4iVf 

8. What is the amount of $199.48, for 16 years, at 7V»? 

9. What is the amount of $897.50, for 3 yearq, at SVo? 

10. What is the mterest of $982.35, for 4 years, at 6fV«f 

11. What is the amount of $1500, for 5 years, at 5^7*? 

12. What is the interest of $1914.10, for 6 years, at SJVtf 

13. What is the interest of $350, for 21 years, at 10%? 

14. What is the amount of $628.50, for 6 years, at 12^V»? 

15. What is the amount of $75.50, for 10 years, at 6*/o? 

16. What is the amount of $5040, for 2 years, at 7JVo? 

Note. — When there are years and months, and the months are 
an aliquot part of a year, muttiply the interest, far 1 yeaa* hy the 
yta/ra and t7ie morUhs, reduced to the frcuHon of a yeaar, 

17. What is the interest of $119.48, for 2yrs. 6 mo., at 7Vo? 

18. What is the interest of $250.60, for 1 yr. 9 mo., at 6V«? 

19. What is the interest of $956, for 5yrs. 4 mo., at 9*/o? 

20. What is the amount of $1575.20, for 3yrs. 8 mo., at 7"/o? 
• 21. What is the amount. of $5000, for 2yrs. 3 mo., at 5J%? 

22. What is the interest of $1508.20, for 4 yrs. 2 mo., at 10% 

23. What is the interest of $75, for 6 yrs. 10 mo., at 12^%? 
. 24. What is the amount of $125, for 5 yrs. 6 mo., at 4|% 

272. What is interest? What is the principal or base? What is 
rate? What is amount? What is the meaning of per annum? — 273. 
How is a year reckoned, in computing interest? How many days are 
t>ned in a month? What is legal interest? What is usury? 
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CASE II. 

277. To find the interest on a given principal for any nAm 
^nti time* "^ 

1. What itf the interest of flT62.96, at 6 per cent, for 
2yr8. 4 mo. and 29 da.? 

Analysis. — ^The interest for 1 year is the product of the prin- 
cipal and rate. If the interest* for 1 year he divided hy 12, tbe 
quotient will he the interest for 1 month ; if the interest for 1 month 
be divided hy 80, the quotient will be the interest for 1 day. 

The interest for 2 years is two times the interest for I year; the 
interest for 4 months, 4 times tlie interest for 1 month; and the 
Interest for 29 days, 29 times the interest for 1 day. 

OPIRATION. 

$1T62.96 

M 

t2) 105,ltt6 int.forlyr.'' *105.17t6 x2 =$210.3552 2yr. 
30 )8,7648 int. for Imo. 8.t648 x4 = 35.0592 4mo. 
.29216 int. for l(2a. 0.29216 x 29= 8.47264 29da. 

Total interest, $253.88704 
Hence, we have the following, 

Rule. 
I. Find the interest for 1 year: 
. . n. Divide this interest by 12, and the quotient vnU be the 
interest for 1 month: 

in. Divide the interest for 1 inonth by 30, and the quo- 
tient rmU be the interest for 1 day : 

TV. Multiply the interest for 1 year by the numJber qf 
years, the interest for 1 monih by the number of months, and 
the interest for 1 day by the number of days, and the sum ^ 
of the products vrUl be the required interest. 

274. What are the general rates of legal interest?— 275. How many 
parts are there in interest? What are they?—- 276. How do you find 
the interest of any prindpal for one or more years?— 277. How do you 
find the interest for any rate and time? 
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NoTB. — This method of oomputing intozeBt fbr days, is the one Id 
general use. It suppceeB the month to contain 80 dayB» or the jeaz 
8^ days; whereaa, it actnallj contains 865 days. 

To find the ezoct interest for 1 day, we must regard the month as 
eontaining ^ days = 80|^ days ; and this is the number hj which 
the interest for one month should be divided, in order to find the 
ex€U^ interest for one day. As the divisor, oonmiooly used, is too imaU 
the interest foxmd for 1 day, is a ^rifie too large. If entire aocuraey 
IS reqaired, the interest for the days must be diminished by its 
jIj part = Vj P*rt. 

2d hrbod. 

278. There is another rule resulting from the last a&al3rBi8 
whioh is regarded as the best general method of oomputing interest. 

Rule. 

I. Find the interest for 1 year, and divide U by 12 ; the 
quotient vnU he the interest for 1 month: 

II. MvUiply the interest for 1 riMynth by the time expressed 
in months and decimal parts of a months and the prodtiot 
vnll be the required interest. 

Note. — Since a month is reckoned at 80 days, €mp number of days 
is reduced to decimals of a month by dkiding the number of days by 8. 





Examples. 


1. What is the interest of $655, for 3 years T months and 


13 days, at t%? 






OPERATION. 


3 yrs. = 36 mos. 


$665 


*l mos. 


.07 


\Zda. = .4^ mos. 


12)46.85 int. for 1 year. 


Time = 43.41 mos. 


3.82083+ int. for 1 month. 




43.4^^ time in months. 




127361 




1528332 




1146249 




1528332 




165.951383 Ans. 
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8. What is the interest of $358.50, for 1 jr. 8 mo. 6 da., at 7 % 1 

8. Whii is the interest of $1461.t5, for 4 yrs. 9 mo. 15 da., 
at6 ^ oent.? 

4. What is the interest of $1200,. for 2 years 4 months and 12 
days, at T^V.? 

5 What is the interest of $4500, for 9 mos. 20 da., at 5 % 1 
^ f What is the interest of $156.25, for 10 mo. 18 da., at 8 Vo f 
^ 7. What is the mterest of $640, for 3 yrs. 2 mo. 9 da., at 6^% ? 
^ 8. What is the interest of $216.50, for 11 mo. 21 da., at lOVo? 
^ 9. What is the amount of $318.42, for 1 yr. 5 mo. 3 da., at *l % ? 

10. What is the amount of $1250, for t mo. 21 da., at 10^ Vc? 

11. What is the interest of $6500, for 2 mo. 10 da., at 9^ % ? 

12. What is the interest of $10.50, for 10 years and 10 
months, at 5^ per cent. 7 

13. Wbkt is the amount of $45, for 12 years and 21 days, 
at 6f per cent. ? 

14. What will $100 amount to in 15 years and 6 months, 
if put at interest at 4 per cent. ? 

15. How much will $415.50 gain in 5 years 9 months and 
24 days, at 8 per cent.? 

16. What will be the interest of $4560, for 14 months and 
19 days, at 1 per cent.? 

11. What will $128.31^ amount to in 10 months and 27 
days, at 6 per cent.? 

13. What is the mterest of $264.52, for 2 years 8 months 
and 14 days, at 6 per cent.? 

19. What is the amount of $16.50, for 1 year 9 months 
and 12 days, at 6 per cent. ? 

20. What will be the interest for 3 years 3 months and 15 
days, of $241.60, at 1 per cent.? 

21. What is the interest of $5600, for 30 days, at 7 per 
cent. ? 

278. WBat is the rule for tlie seoond methods 
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22. What will $8450 amonnt to in 60 days, at 10 percent!' 

23. What is the interest of $4000, for 1 month and 6 dajs; 
at 9 per cent. 7 

24. What will be the amonnt of $87.60, from September 
9th, 1852, to October 10th, 1853, at 6^ per cent.? 

25. What will be due on a note of $126.75, given JnljM. 
1854, and payable April. 25th, 1858, at 7 per cent. 7 

26. What is the interest of $350, firom Jannary 1st, 1856, 
to 15 th of September next following, at 5^ per cent. 7 

27. Gave a note of $560.40,* March 14th, 1855, on interest^ 
after 90 days : what interest was due December 1st, 1856, at 
10 per cent. 7 

28. What is the interest of $1256, for 11 months snA 9 
days, at 6 per cent. 7 

29. What is the amonnt of $745.40, a;t 5 per cent, interest 
being reckoned from the 5th day of the 10th month of 1850, 
to the 10th day of the 5th month of 1854 7 

30. September 10th, 1852, James Trusty borrowed of Peter 
Credit $250, and March 4th, 1853, $500 more, agreeing to 
pay 7 per cent, interest on the whole : what was the amount 
of his indebtedness January 1st, 18547 

^31. Ordered drygoods of A. T. Stewart & Co., at different 
tunes, to the following amounts: viz., Jan. 1st, 1854, $254; 
March 15th, 1854, $154.60 ; AprU 20th, 1854, $424.25 ; and 
June 3d, 1854, $75.50. I bought on time, at 6 per cent, in- 
terest : what was the whole amount of my indebtedness on 
he first day of September following 7 

32. If I borrow $475.75 of a friend at 7 per cent., what 
jrill I owe him at the end of 8 months and a half 7 

33. In settling with a merchant, I gave my note for $127.28, 
due in 1 year 9 months, at 6 per cent. : what must be paid 
when the note falls due 7 

34. A person buying a piece of property for $4500, agreed 
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to pay for it in three equal annual instalments, with interest 
at 6^ per cent. : what was the entire amount of money to 
be paidf 

^ 35» A mechanic hired a journeyman for 9 months, at $40 
a moj;ith, to be paid monthly ; at the end of the time he 
had paid nothing ; he then settled, allowed interest at 7; 
per cent., and gave his note, on interest, due in 1 year i* 
months and 15 days : what will he pay when his note falls 
due? 

36. A person owning a part of a woolen factory, sold his 
share for $9000. The terms were, one-thh-d cash, on delivery 
of the property, one-half of the remainder in 6 months, and 
the xest in 12 months, with 7^ per cent, interest : what 
was the whole amount paid? 

INTBBEST oSr NOTES. 



$382.50 Chicago, January Ist, 1864. 

1. For Talue received, I promise to pay on the 10 th day 

of June next, to 0. Hanford or order, the sum of three 

hundred- and eighty-two dollars and fifty c^ts, with interest 

from date, at 7 per cent. ? 

James Jones. 

^^^ BALTDfORB, January 1st, 1862. 

2. For. value received, I promise to pay on the 4th of July, 
1864, to Wm. Johnson or order, six hundred and twelve dol- 
lars, with interest at 6 per cent, from the 1st of March, 1862. 

John Liberal. 



$3120 Charleston, July 8d, 1860. 

3. Six months after date, I promise to pay to C. Jones 
or order, three thousand one hundred and twenty dollars, with 
interest from the 1st of January last, at 7 per cent. 

Joseph Springs. 
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$786.50 



Nbw Yobx. July 7ih, 18S1. 



4. Twelve months after date, I promise to pay to Smith A 
Baker or order, seven hundred and eightjHsix ^^ dollani, for 
valae received, with interest from December 3d, 1861, at 8 
per cent. Silas Day. 



*4560^ CnrciNNATi, Maich lOth, 1863. 

5. Nine months after date, for valne received, I promise 
to pay to Redfield, Wright & Co. or order, four thousand 
five hundred and sixty ^ dollars, with interest, after 6 
months, at 7 per cent. Frederick Stillkak. 



tl854.83 Boston, July 17, 1863. 

6. Eleven months after date, for value received, we promise 
to pay to the order of Fo^dy, Bumap & Co. one thousand 
eight hundred and fifty-four ^ dollars, with interest from 
May 13th, 1863, at 6 per cent. Palmer & Blaks. 

POUNDS, SHILLINGS, AND PENCE. 
279. To find the interest of pounds, shilHngS| and pence. 
Rule. — I. Reduce the shillings and pence to the decimal 
of a pound (Art. 214) : 

II. Then find the interest as though the sum were dollars 
and cents ; after which, reduce the decimal part of the answer 
to shillings and pence (Art. 215). 

Examples. 
1. What is the interest, at 6 per cent., of iS2t I5s. 9d. 
for 2 years ? 

£2*1 16s. 9d. = iB2T.T8T6. 
£21.1816 X .06 X 2 = iB3.3346 intoest. 
ie3.3346 = iB3 6s. SJd,* Ana. 

S. What is the interest on £203 18s. 6d., at 6 per ecnt. 
for 8 years 8 months 16 days 7 
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3. What is the interest of iS215 13s. 8d., at 6 per cent., 
for 3 years 6 months and 9 days? 

4. What is the interest of iS1543 10s. 6d., for 2 years and 
a half, at 4 per cent. 7 

^ 6. What is the amount of iei041 3s., for lyr. 4 mo. 15 ia. 
at C per cent.? 

6. What id the interest on jS511 Is. 4dl, at 6 per ccut 
per annom, for 6yr. 6mo. ? 

7. What is the interest on ^161 16s. 3d., at 6 per cent., 
for 8 mo. 13 da.? 

PARTIAL PAYMENTS. 

280. A Partial Payment is the payment of a part of the 
amonnt due on a note or bond. When partial payments are 
made, they are indorsed on the note or bond. 

281. We shall now give the rule established in New York 
(see Johnson's Chancery Reports, vol. i., page IT,) for com- 
pnting the interest on a bond or note,, when partial payments 
have been made. The same rule is also adbpted in Mass^hu- 
settSy and in most of the other States. 

Rule. 

I. Compute the ivterest on the principal to the time of the 
first payment ; if the payment equals or exceeds this interest^ 
add the interest to the principal^ and from the sum subtract 
the payment ; the remainder forms a new principal : 

II, But if the payment is less than the interest, take no 
notice of it, except to indorse it on the note or bond, untU 
other payments shaU have been made, which in all, shall 
exceed the interest computed to the time of the last payment , 
then add the interest, so computed, to the principal, and from 
the sum svbtract the sum of the payments; the remainder 
will form a new principal^ on which interest is to be com^ 
puted as before. 
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Examples. 

t;349.998 RicmoHD, Va, May 1st, 184« 

1. For value received, I promise to pay James Wilson, or 
order, three hundred and forty-nine dollars ninety-nine cents 
and eight mills, with interest, at 6 per cent. 

James Pavwsti. 
On this note were indorsed the following payments : 

Dec. 25th, 1846, received $49,998 

July 10th, 184T, " 4.998 

Sept. 1st, 1848, " 16.008 

June 14th, 1849, " 99.999 

What was due April 15th, 1860? 
Principal on interest from May 1st, 1846 - - - $349,998 
Interest to Dec. 25th, 1846, time of first pay- 
ment, 1 months 24 days 13.649+ 

Amount - - - - - $363,641+ 
Payment Dec. 25th, exceeding interest then due - 49.998 

Remainder for a new principal $313,649 

Interest of $313,649 from Dec. 25th, 1846, to June 

14th, 1849, 2 years 6 months, 19 days - - 46.4T2 + 

Amount $360,121 

Payment, July 10th, 1847, less than in- 



terest then due '^ 



\ $4.9 

Payment, Sept. 1st, 1848 15.008 

Theh* sum, less than interest then due - $20,006 

Payment, June 14th, 1849 99.999 

Their sum exceeds the interest then due - - - - $120,005 
Remainder for a new principal, June 14th, 1849 - 240.116 
Interest of $240,116 from June 14th, 1849, to 

April 15th, 1850, 10 months 1 day - - - 12.045 
Total due, April 15th, 1850- - - - $252,161-^ 

279. How do you 'find the interest when the principal is in pound 
shiUingB, and pence? 
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t64t8.84 j^Tbw Haven, Feb. 6th, 1850. 

2. For value received, I promise to pay William Jenks, or 
order, six thousand four hundred and seventy-eight dollars and 
•;ighty-four cents, with interest from date, at 6 per cent. 

John SiKWiRT. 

On this note were indorsed the following payments : 

May 16th, 1853, received t 545.16 

May 16th, 1855, " ..... 1276 

Feb. ist, 1856, " 2014.12. 

What remamed due, August 11th, 1857? 

3. A's note of 17851.04 was dated Sept. 5th, 1851, on 
which were indorsed the following payments : viz., Nov. 13th, 
1853, $416.98 ; May 10th, 1854, $152 : what was due March 
Ist, 1855, the interest being 6 per cent. 7 

$8974.56 ^j^ YoBSi, Jan. 8d, 1854. 

4. For value received, I promise to pay to James Knowles, 
or order, eight thousand nine hundred and seventy-four dollars 
and fifty-siz cents, with interest from date at the rate of 7 per 
cent. Stephen Jones* 

On this note are indorsed the following payments : 

Feb. 16th, 1855, received $1875.40 

Sept. 15th, 1856, " .... - 3841.26 

Nov. nth, 1857, " 1809.10 

June 9th, 1858, " 2421.04. 

What will be due, July 1st, 1868 f 

•li^ Buffalo, Nov. Ist, 185a 

6. For value received, I promise to pay C. B. Morse, or 
order, three hundred and forty-five dollars and fifty conts, with 
interest from date, at 7 per cent. Joii^ Dov^ 
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On this note are the following indorsements : 

Jane 20th, 1863, received t16 

Jan. 12th, 1854, *« 10 

March 3d, 1855, " 15.60 

Dec. 13th, 1866, " ----- 52.16 

Oct. 14th, 1851, " V ... - 10615 
Wliat will there be dae, Feb. 4th, 1868? 

f^ McfBiiM, Oct 19ih, 1850. 

6. For Talne received, we jointly and severallj promise to 
pay Jones, Mead & Co., or order, fonr hundred and fifty dol^ 
lars on demand, with interest, at 8 per cent. 

Manning & Bros. 

The following indorsements were made on this note : 
Sept. 25, 1851, received $86.60 ; July 10, 1862, received 
$20 ; June 6, 1863, received $160.46; Dec. 28, 1854, received 
$25.12^ ; May 5, 1866, received $169 : what was due, Oct 
18. 1851 ? 

PROBLEMS IN SIMPLE INTEREST. 

^2. In every question of Interest, there are four parts : 

1st, Principal ; 2d, Rate ; 3d, Time ; and 4th, Interest. 

If any three of these parts are known, the fourth can bo 
found. The interest is found by multiplying the principal by 
the rate and time in years (Art. 216) ; therefore, the interest 
is the product of the three factors, principal, rate, and time. 
Any one of these factors is found by dividing their product 
by the other two : Hence, we have .the following principles ; 

1st, The interest is equal to the product of the principal, 
rate, and time; 2d, The principal is e^fltal to the xntere9i\ 
divided by the product of rate and time; 3d, The rate is 
equal to the interest divided by the product of the principal 
and time; 4th, The time is equal to the interest divided 
^ Ihe product of the principal and roXe. 
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283. FormnlaB. 
1. Interest = I = PxRxT. 

Examples. 

1. At what rate per cent, mnst 1325 be pnt at interest 
for 1 year and 6 months, to produce an interest of $34.1^5 7 

Anaxtsis. — The product of principal by the time is 825 x 1^ 
= 487 J. By principle 8d, the rate equals $34. 1 25 -r 487.5 = .07, 
or 7 per cent 

2. What principal, at 6 per cent., will in 9 months give an 
interest of $178.9552 7 

3. The interest for 2 years and 6 months, at 7 per cent., 
is $76,965 : what is the principal 7 

- — .. 4. What snm mnst be invested, at 6 per cent, for 10 
months and 15 days, to produce an interest of $327.3249? 

5. If my salary is $1500 a year, what snm invested at 5 
per cent, will pay it? 

^ 6. What sum put at interest for 4 years and 3 months, 

at 7 per cent, will gain $283.3914 7 

7. The interest of $2100 for 3 years 1 month and 18 
days is $460.60; what is the rate per cent? 

. 8. A person owning property valued at $2470.80, rents it 

for 1 year and 10 months for $452.98 : what per cent docR 
t pay? 

*— -9. At what rate per cent, must $3456 be loaned for 2 
years 7 months and 24 days, to gain $503,712? 

280. What is a partial payment ?— 281. What is the role for partial 
payments?— 283. How many parts are there in a problem of simple 
interest? What are they?— 28J3. Write on the blackboard the for 
mnlaa for the problems of simple interest. 
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COMPOUND INTXEEST. 

281. CoMPOUKD Interest is the interest computed on 
principal and interest. It may be computed annually, semi- 
annually, quarterly, monthly, weekly, or daily. In Savings 
Baaks, the interest is generally computed semi-annually. 

Note.— Tlie laws do not favor the payment of compound interest. 
In most of the States, an agreement to pay compound interest could 
not be enforced. ^ 

EulCi — Compute the interest to tJie time at which it lecomes 
due; then add it to the principal and compute the interest on 
the amount as on a new principal : add the interest again to 
the last principal and compute the interest as before; do the 
same for all the times at which payments of interest lecome 
due; from the last result subtract the first principal^ and the 
remainder will he the compound interest. 

Note.— When there are months and days in the time, find the 
amount for the yeara^ and on this amonnt cast the interest for the 
months and days : this, added to the last amount, vnll be the required 
amourU for the whole time. 

Examples. 
1. What will be the compound interest of 13750 for 2 years, 



1 per ceni ? 








$3750.000 


principal for lat year. 


$3750 X .07 


= 262.500 


interest for Ist year. 


amount 


4012.500 


principal for 2d * 


♦4012.50 X .07 


= 280.875 


interest for 2d " 




4293.375 


amount. 




3750.000 





543.373 interest. Ans. 

2. What will be the compound interest of $175 for 2 years, 
at 7 per cent., the interest being computed annually ? 

3. What will be the amount of 1240, compound interest, for 
4 years, at 5 per cent., the interest being computed annually? 
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4. What is the compound annual interest of 1540.50 at 6 
per cent., for 3 years 6 months and 15 days ? (See Note.) 

Table. — The following table shows the amount of %l or £1, 
compound interest, from 1 year to 20, at the rates of 3, 4, 5, 
6, and 7 per cent. 



Years. 


3 per cent. 


4 per cent. 


5 per cent. 


6 per cent. 


7 per cent. 


rears. 


i 


1.03000 


1.04000 


1.05000 


1.06000 


1.07000 


1 


2 


1.06090 


1; 18160 


1.10250 


1.12360 


1.14490 


2 


3 


1-.09272 


1.12486 


1.15702 


1.19101 


1.22504 


8 


4 


1.12550 


1.16985 


1.21550 


1.26247 


1.31079 


4 


5 


1.15927 


1.21665 


1.27628 


1.83822 


1.40255 


6 


6 


1.19405 


1.26531 


1.34009 


1.41851 


1.50073 


6 


7 


1.22987 


1.31593 


1.40710 


1.50363 


1.60578 


7 


8 


1.26677 


1.36856 


1.47745 


1.59384 


1.71818 


8 


9 


1.80477 


1.42331 


1.55132 


1.68947 


1.83845 


9 


10 


1.34391 


1.48028 


1.62889 


1.79084 


1.96715 


10 


11 


1.38423 


1.53945 


1.71033 


1.89829 


2.10485 


11 


12 


1.42576 


1.60103 


1.79585 


2.01219 


2.25219 


12 


13 


1.46853 


1.66507 


1.88564 


2.18292 


2.40984 


13 


14 


1.51258 


1.73167 


1.97993 


2.20090 


2.57853 


14 


15 


1.55796 


1.80094 


2.07892 


2.39655 


2.75903 


15 


16 


1.60470 


1.87298- 


2.18287 


2.54035 


2.95216 


16 


17 


1.65284 


1.94790 


2.29201 


2.69277 


8.15881 


17 


18 


1.70243 


2.02581 


2.40661 


2.85433 


3.37993 


18 


19 


1.75350 


2.10684 


2.52695 


3.02559 


8.61652 


19 


£0 


1.80611 


2.19112 


2.65329 


3.20713 


3.86968 


20 



Bulei — TaJce from the table tlie amount of il for tlis given 
rate and time. Multiply it by the given principal^ and the 
product will be the amount ; from ihiSy subtract the given 
principal and the remainder will be the required interest. 

5. What will be the amount of $75, at annual compound 
interest, 7 per cent, for 10 years, 4 months, 21 days ? 

6. What will 1650 amount to, at annual compound inter- 
est, at 3 per cent, for 12 years ? 

7. What will be the compound interest of 13475, computed 
annually for 5 years, 5 months, and 9 days, at 6 per cent. ? 

8. What will be the compound annual interest of ,195637.50, 
for 7 years, at 6 per cent ? 

9. What will be the compound interest of 175439.75, for 
4 years, at ^ per cent ? 
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DISCOUNT- 

286. Discount is an allowance made for the payment of 
money before it is due. 

The Face of a note is the amount named in the note. 

The present value of a note, is such a sum as, being pat 
at interest until the note becomes due, wonld increase to an 
amount equal to its face. 

The discount, on a note, is the difference between the face 
of the note and its present value. 

286. EInowing the face of a note, due at a future time^ and the 
rate of interest, to find its present value. 

1. I give Mr. Wilson my note for $106, payable in 1 year: 
what is the present value of the note, if the interest is 6 per 
cent.? What is the discount? 

Analysis. — The present valne opieatioh. 

is the base, the rate is 6 per _ 106 . 

cent., and the face of the note ^^^^' ^^^^ - 14-.O6 ~" 
is the amount (Art. 267). 

Rule. — Divide the face of the note by 1 doUar plus the 
interest of 1 dollar for the given time. 

Note. — ^Wben payments are to be made at different times, find the 
present value of tJie sums separately, and their sum fJoiU be the present 
value of the note. 

Examples. 

1. What is the present value of a note of $616, due 1 year 
4 months hence, at T per cent.? 

2. What is the present value of $202.58, due in 1 year 1 
months and 18 days, at 6 per cent.? 

285. What is discount? What is the face of a note? What ifl 
pKsent value? What is the discount on a note?-^286. Enoiying tiie 
bee of a note and rate, how do you (ind the present value? 
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• 

3. How much should I deduct for the present payment of 
a note of $721, due in 7 months and 6 days, at 5 per cent.? 
•"T; If a note for 15160 is payable Feb. 4th, 1864, what is 
its yalae Sept. 10th, 1863, interest being reckoned at 8 per 
3ent.? 

5. What sum of money will amount to $2500, in 2 years 
f months and 12 days, at 12 per cent.? 

6. What is the present value and discount of $3000, pay- 
able in 1 year 2 months and 20 days, at 7 per cent.? 

7. A held a note of $1400 against B, payable Aug. 1st, 
1856 ; B paid it May 15th, 1856 : what sum did he pay, the 
interest being 1 per cent.? 

8. A flour merchant bought for cash 300 barrels of flour, 
for $10.50 per barrel; he sold it the same day for $12 a 
barrel, ^nd took a note at 3 months : what was the cash value 
of the sale, and what his gain, if the interest is reckoned at 
7 per cent.? 

9. A man purchased a house and lot for $10000, on 
the following terms : 5000 in cash, 2500 in 3 months, and the 
balance in six months : what was the cash value of the prop- 
erty, interest being reckoned at 6 per cent.? 

10. Which is the more advantageous, to buy sugar at 7 J 
cents a pound, on 4 months, or at 8 cents a pound on 6 
months, at 6 per cent, interest? 

11. Bought land at $10 an acre: what must I ask per 
acre if I abate 10 per cent., and still make 20 per cent, on 

he purchase money? 

12. A merchant owed three notes, viz., $1000, payable Aug. 
Ist, 1866; $500, payable Oct. 10th, 1855, and $900, payable 
Nov. Ist, 1866: what was the cash value of the three notes,. 
July 1st, 1855, reckoning interest at 6 per cent. ; and what was 
the difference between that value and their amounts at the 
times when they fell due, if interest were reckoned from July 

iRt. 
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BANKING-. 

287. A Corporation is a coDection of persons auUiorized by 
law to do business together. The instmment which defines 
tlieir rights and powors is called a Charter. 

288. Banks are Corporations for the purpose of recdvlng de 
posits, loaning monej, and fhmishing a paper circulation repi^ 
sented by specie. 

Bank Notes are the notes made bj a bank to circulate as 
money, and should be payable in specie, on presentation at the 
bank. 

A Promissory Notr is the note of an inditidual, and is a 
positive engagement, in writing, to pay a given sum, either on 
demand or at a spedfied time. 

FOBMS OF H0TB8. 

H<^1- IfegotiMe Note. .* 

^^^•^^ Providkhce, May 1, 1856. 

For value received, I promise to pay on demand, to Abel 
Bond, or order, twenty-five dollars and fifty cents. 

Reuben Holues. 
Na 9. Ncte PaycMs to Bearer. 



^^"^^•^^ 9r. Loots, May 1, 1855. 

For value received, I promise to pay, six months after date, 
to John Johns, or bearer, eight hundred and seventy-five dol 
lars and thirty-nine cents. Pieijck Penny, 

No- a- Note hy ttoo Pereone. 

^^^^•^'^ Buffalo, June 2, 1856. 

For value received, we jointly and severally promise to pay 
to Richard Ricks, or order, on demand, six hundred and fifty 
nine dollar^ and twenty-seven cents. . Enos Allan, 

John Allan. 
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Na 4. JTnie Payable at a Bank. 



>^Q'^^ Chicago, May 7, 1856. 

Sixty days after date, I promise to pay John Anderson, or 
order, at the Bank of Commerce, in the city of New York, 
twenty dollars and twenty-five cents, for value received. 

JrssK Stokes. 

Remarks Relating to Notes. 

1. The person who signs a note is called the dn'awer or maker of 
Uie note ; thus, Reuhen Hohnes is the drawer of note No. 1. 

2. The person who has the rightful possession of a note is called 
the holder of the note. 

8. A note is said to be negotiable when it is made payable to A. 6., 
€ft order, who is called the payee (see No. 1). Now, if Abel Bond, to 
whom this note is made payable, writes his name on the back of it, 
he IS said to indorse the note, and he is called the indorser; and 
when the note becomes due, the holder must first demand payment 
of the maker, Reuben Holmes ; and if he declines paying it, the holder 
may then require payment of Abel Bond, the indorser. 

4. When a note is not paid at the time it becomes due, the in- 
dorser must be notified of the £act, and of the time it was due. This 
notice is generally given by an officer called a notary public, and is 
called a protest. 

5. If the note is made payable to A. B., or bearer, then the drawer 
alone is responsible, and he must pay to any person who holds the 
note. 

6. The time at which a note is to be paid should always be named ; 
but' if no time is specified, the drawer must pay when required to do 
80, and the note will draw interest after the payment is demanded. 

7. When a note, payable at a future day, becomes due, it will draw 
interest^ though no mention is made of interest. 

8. la each of the States there is a rate of interest established by 
law, which is called the legal interest; and when no rate is specified, 
the note will always draw legal interest. If a rate Ttigher than legal 
interest is named in the note, or agreed upon, the drawer, in most of 
\he States, is not bound to pay the note. 

287. What are corporations? What is a charter?— 288. What are 
banks? What are bank-notes? Wliat is a ptomissoT:; \io\j&1 
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9. If two peTsoiiB Jcdntlj and wTcnUj give their note (see Na% 
It maj be collected of either of them. 

10. The words, " For vmlue leouTed," ahonld be ezpfessed In everi 
Dote. 

11. When a note is given, pajmble on a fixed daj, and in a tptdk 
article, as in wheat or rye, payment moat be oSbred at the epedfifli 
time; and if it is not, the holder can demand the yalne in money. 

12 Dat8 of grace are days allowed for the payment of a noto 
after the expiration of the time named on its &oe. By mercaatilB 
QBBge, a note does not legaUy &11 doe mitil 8 days after the ex(lii> 
tion of tlie time named on its &oe, unless the note qpedfies "lofilM 
grace.** For example, Na 2 would be due on the 4th of Novemba^ 
and the three additional days are called daif9 of grace. 

When the last day of grace happens to be a Sandaj, or a hdidigr, 
such as New Year*s day, or the 4th of Jnly, the note must be p4 
tlie day before ; that is, on tne second day of grace. 

13. There are two kinds of notes ^Uscounted at banks: Ist Notes 
ipven by one individiial to another for property actually sold ; tlieM^^ 
<ire called butineM nates, or hutineu paper, 2d. Notes made for the 
purpose of borrowing money, which are called aecommodatUm nakit 
or aeeomnu)dathn paper. The first class of paper is much preferred 
by the banks^ as more likely to be pud whoi it fidls doe, or, in mer- 
cantile phrase, " when it comes to maturity.*' 



BANK DISCOUNT. 

289. Bank Discount is the deduction made by a bank from 
the face of a note due at a future time. 

Bank discount, by custom, is the interest of the face of the 
note, calculated from the time when it is discounted to the 
time when it falls due ; in which time three days of grace are 
always included (see remark 12). The interest on notes ^ 
counted at bank is always paid in advance. 

The proceeds of a note is the difference betweem its fac 
and the discount. 

289. What is bank discount? How is interest calculated? Wiien 
to it paid? What are the proceeds of a note? 



^ 
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290. To find the bank discount. ' 7*^ ^t) 

Rule. — AddL 3 day% to the time which the note has to run^ 
and then caUndate the interest for that time at the given rate. 

Examples. 

1. What is the bank discount on a note of $300, for 4 
months, at 6 per cent, per annum. 

2. What is the bank discount on a note of $200, payable 
in five months, at 9 per cent.? 

8. What is the bank discount and proceeds of a note of 
$500, at 6i per cent., payable in 8^ months ? 

4. What is the cash yalue of a note, payable at bank, of 
$1255.38, and due in 4 months, at ^ per cent.? 
*-v 5. What was the bank discount on a note of $500, due 
August 13th, 1855, and discounted July 1st, 1855, reckoning 
interest at T per cent.? 

-<s 6. I bought 4368 bushels of wheat, at $1.25 a bushel, and 
sold it the same day for $1.30 a bushel on a note of 4 months. 
If I get this note discounted, at bank, at ^ per cent., what do 
I gain or lose ? 

T. What is the difference between the true and bank dis- 
count, of $7000, payable in ^ months, at 6 per cent.? 

8. What is the difference between the true and bank dis- 
2oant, of $10000, payable in 4^ months, at 8 per cent.? 

9. January 1st, 1855, a note was given for $1000, at 6^ 
per cent., to be paid May 1st, next following : what was its < 
cash value at bank ? 

10. A holds a note against B for $1500, to run 6 months 
trom Aug. 1st, without interest. Oct. 1st, he wishes to pay a 
debt at the bank of $1000, and turns in the note at a dis- 
count of 5 per cent, in payment : how much should he receive 
back firom the bank? 

290. How do you find the bonk discofanit 
ft 
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291. To draw a note due aft a itOxuf tiflM, wliose proceed! 
■hall be a given amount. 

1. For what sum mast a note be drawn at 4 months and 
12 days, so that, when discounted at bank, at 6 per cent^ the 
proceeds shall be $400. 

ANALT8I& — The &oe of the note most be snoh, that the interes 
for the given time, sabtracted from the face, shall leave the re 
qnired proceeds. Ilenoe, the proceeds correspond to the difference, 
the rate of interest of $1 for the given time, to the rate ; and the 
face of the note to the base (Art 267). 

"Rvde.— Divide the given proceeds by 1 minus tJie rate (^ 
$1 for the given time, and the quotient wiU he the face of (he 
note. 



_, Proceeds 



Proceeds = $400. 
R. $1 for 4 mo. 15 dOr. = 0.0225 
1 - .0225 = 0.9115 



2. For what sum must a note be drawn at T per cent., pay- 
able in 6 months, so that when discounted at a bank it shall 
produce $285.95. 

3. How large a note must I make at a bank, at 6 pei 
cent., payable in 6 months and 9 days, to produce $674.89? 

4. For what sum must a note be drawn, at 5 per cent., 
payable in 9 months and 1^*5 days after date, so that when 
discounted at bank, it shall produce $1000. 

5. Marsh, Dean & Go. purchase of John Jones 380 barrels 
of Hour, at $9.12^ a barrel, for which they give him a note 
at 90 days, for such sum, that if discounted at 6 per cent., he 
shall receive the above price for his flour : what was the face 
of the note? 

291. How do you draw a note whose proceeds shall be a gi\eo 
amount Y 
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STOCKS. 

292* Capital or Stock is the amount of money paid in to 
carry on the business of a corporation. 
Stockholders are the owners of the stock. 
Cerhficates are the written eyidences of ownership. 

293. United States or State Stocks are the bonds of the 
(Jnited States, or of a State, bearing a fixed interest. 

A Coupon is a due-bill for interest, attached to bonds or 
certificates of stock, and payable at specified times. 

294. Pab Value of stock is the number of dollars named in 
each share, generally 100; sometimes 50, and sometimes 25. 

Market Value of a etock, is what it brings per share, when 
sold for cash. 

296. Premium is the rate per cent, which a stock sells for 
above its par value. 

Discount is the rate per cent, which a stock sells for below 
its par value. 

296. DnriDEND is a profit divided among the stockholders, 
and is generally estunated at a certain rate per cent, on the 
par value of the stock. 

297. Brokerage is a commission made to an agent for 
baying and selling stock, uncurrent money, or bills of exchange. 

Notes. — 1. The brokerage in the city of. New York is generally 
on&foarth of one per cent, on the par value. 

2. In questions of stocks, the pa/r f)qltte is always the hose. 

8. In the examples, the shares are $100 each, unless another amoun 
i0 named. 



To find the dividend on a given amount of stock. 
1. What is the percentage on 25 shares, $100 each, of Eiug3 
County Insurance Company, the dividend being 25 per cent.? 

Analysis. — ^Here, the base and rate are given to find the per 
eeutage (Art 259). 
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2. The Atlantic Fire Insurance Go. declares a semi-annual 
dividend of 4^% on the capital stock: what is the annual 
dividend of 43 shares at that rate? 

3. The Atlantic Bank of Brooklyn has declared a semi- 
aiinnal dividend of 5V« : what is the dividend on 18 shares? 

4. A bankrupt is indebted, to A, $5416, and to B, $6795: 
whut does each receive, when the dividend to the creditors is 
m per cent.? 

5. A mining company, shares $25 each, declared. a dividend 
of nVe: what was the dividend on 36 shares? 

299. To find the valne of stock which is above or below 
par. 

1. What is the valne of $5600 of stock, reckoned at par, 
when the stock is at a premium of 9 per cent. ? 

Analysis. — ^In this dass of examples, the base and rate are 
given. When the stock is above par, the amonnt is required (Art 
265) ; when it is below par, the difference (Art. 266). 

2. What is the cost of 66 shares of New York Central 
Railroad stock, at 5J per cent, below par, and the brokerage 
^ per cent. ? 

3. I bought 36 shares in the Pennsylvania Coal Company, 
at a discount of 12^ per cent., and sold them at a premium 
of *l per cent., paying J per cent, brokerage in each case : how 
much did I make by the operation? 

4. What is the market value of 216 shares of bank-stock, 
each share $75, and the premium 71%? 

292. What is capital or stock ? Who are stockholders ? Wbat are 
certificates?— 293. Wliat are United States stocks? What is a 
coupon? — 294. What is the par value of a stock? What is market 
value?— 295. What is premium? What is discount ?— 296. What is 
dividend? — 297. What is brokerage? What is the general rate in the 
city of New York? What is the base, in stocks? — ^298. How do you 
find the dividend on stock ? — ^399. How do you find the value of stock 
when it is above or below par? 
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5. The par valae of 257 shares of bank-stock is $200 a 
share : what is the present yalae of all the shares, the stock 
being at a premium of 15 per cent.? 

6. What is the value of 120 shares of Exchange Bank 
stock, it being at a premium of 18f per cent., and the par 
yalae being $150 a share? 

T. What will be the cost of 69 shares of Panama Railroad 
stock, at a discount of S'o, the par value being $125, and 
brokerage } per cent.f . 

8. Gilbert & Co. buy for Mr. A, 200 shares of United 
States stock, at a premium of ^ per cent., and charge ^ per 
cent, brokerage : if. the shares are $1000 each, how much 
money does A pay for the stock? 

9. Mr. B. bought 125 shares of stock in the American 
Gnano Company, at par, the shares being $20 each. At the 
end of 4 months, he received a dividend of 5 per cent., and at 
the end of 10 months, a second dividend of 4 per cent. At 
the end of the year, he sold his stock at a premium of 10 per 
cent. : how much did he make by the operation, reckoning the 
interest of money at T per cent.? 

300. To find how much stock, at par value, a given sum of 
money will purchase, when the stock is at a premium or discount. 

1. What value of stock, at par, can be purchased by 
$3045.38, if the stock is at a premium of 10 per cent., and 
^ per cent, is charged for brokerage ? 

ANA.LT8I8. — When the stock is above par, the amount and the 
rate are ^ven to find the base (Art 267); when below par, the 
difference and rate are given to find the base (Art 267). 

2. A person wishes to invest $3000 in bank-stock, which is 
at a discount of 15 per cent. : what amount at par can he 
purchase ? 

800. How do you find how much stock, at par, a given sum of money 
wU] buy when the stock is at a premium ? How when it is at a discount f 
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8. How many shares of Galena and Chicago Raflroad slod[ 

can be bought for $6384, at 14Vo premium? 

4. When bank-stock sells at a discount of 7}%, what 
amonnt of stock, at par value, will $3700 bay ? 

5. A person has $7000, which he wishes to invest ; what 
will it purchase in 5 per cent, stocks, at a discount of 3^ pei 
cent., if he pays ^ per cent, brokerage ? 

6 How much 6 per cent, stock, at par, can be purchased 
for $8700, at 8^ per cent, premium, ^ per cent being paid for 
brokerage ? 

7. A person owning $12000 in government funds, desires to 
purchase stock in the American Exchange Bank. The funds 
are at a discount of 3^ per cent., while the bank-stock is at a 
premium of 10^ per cent. : what amount of stock, at par value, 
can he purchase, allowing the broker's charges for the purchase 
to be I per cent.? 

301. To find the rate of interest on an inveiitment in stock, 
when the stock is above or below par. 

1. What is the rate of interest on an investment in 6 per 
cent, stocks, when they are at a discount of 25 per cent.? 

Analysis. — ^The interest on the opkration. 

stock is computed on its pa/r value; '"^^ T^ gi y^ nc aaa 

the interest on the investment is aJ f ~ ' 

computed on the market value, and 

the percentage in each case is the ^ — _ -_ Qg 



same. 



Hence, 1 dollar of the stock -"^ 



multiplied by its rate of interest, ^ « 

Ml 1^ 1 i. 4.1. u i. 1 -^ns. 8 per cent, 

will be equal to the market value ^ 

of $1 of the stock multiplied by its rate of interest 

Rule. — Multiply $1 of the stock by Us rate of interest^ and 
divide the product by the market value of tl of the stock, 
the quotient vnll be the rate of interest on the investment. 

2. If I buy 7 per cent, stock at 12 J per cent discount, 
what is the rate per cent, on the investment? 
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3. If the stock of the Erie BaiLroad sells at 62^ per ceni, 
and pays seoii-aimaal dividends of 2^ per cent., what wonld be 
the rate of mterest on an inyestment ? 

4. The bonds of the Illinois Central Railroad Company, 
which bear interest of 1 per cent., are worth 87 per cent., and 
the charge for brokerage is J per cent. : what wonld be Jie* 
interest on an investment in these funds ? 

5. The stock of the Hartford and New Haven Railroad i& 
at a premium of 20 per cent. : reckoning the iiiterest on money 
at 6 per cent., what will be the interest on an investment? 

302. To find how much a stock must be above or below 
par, to produce a given rate of interest. 

1. At what rate must a 6 ^r cent, stock be bonght, so 
that the investment shall yield 9% interest? 

Analysis. — Since the per- opeeation. 

oentage is the same in both 5L I = $1 x .06 = $.06 

cases, $1 of the stock multiplied '^^ ) 

by its rate of interest, is equal 



to the market value of $1 of a? = - — = .66| 

the investment multiplied by 
its rate. 



09 
1 - .66f = .33f dis. 



Rule. — I. Multiply $1 of the stock by its rate of interest, 
and divide the prodtict by the rate of interest on the invest- 
meni: the q%u)tient wHl be the per cent, of the market value 
of %\ of the stock : 

TL If the market value is greater than 1, subtract 1 fronn 
1i, and the remainder vnll be the per cent, of premium; if'i^ 
less than 1, subtract it from 1, and the remainder will be the 
per cent, of discount. 

SOI. How do you find the rate of interest on an investment wlien the 
stock is above or below par?— 302. How do you find how much a stock 
must be above or below par, to produce a given i&le ol m\«t«eX\ 
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S. At what rate of discount most I invest in 8 per coit 
stock, in order to yield me 10 per cent.? 

3. If the par value of a stock is $100, and the interest 1 
per cent^ what is the discount when an investment yields li 
per cent.? 

4. At what rate must I invest in a 9V« stock, that I may 
receive 8 per cent, on my investment? 

303. Which is the best invertment? 

1. I invest $1250 in State stocks bearing an interest of 6 
per cent., and a premium of W-^r cent. I invest an equal 
amount in State fives at 12 per cent, discount. Which will 
yield the larger interest ? 

Analysis. — ^Find the rate of interest of each investment, and 
then compare the two rates. That investment which produces the 
greater 'rate is the more advantageous. 

OFIBATION. 
IST. 2d. 

!lii^=.0521 = 5^./. I ?L^ = .0568 = 5^./. 

The second investment is the more . advantageous. 

2. Which is the better investment, to buy sixes at par, or 
sevens at 107? 

3. Which will yield the larger profit, 8 per cent, stock at 
a premium of 20 per cent., or 6 per cent, stock at 80 per 
cent. ? 

4. If I invest $2000 in State stocks at 5 per cent., at 
par, and an equal amount at 6 per cent., at 90, what will 
be the difference of the proceeds of the investments at the 
end of 6 years? 

903. How do you determine which is the best investment ? 
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INSURANCE. 

304. An Insurance Company is a company chartered to 
insnre against risks. 

Insurangb is an indemnity for loss or injorj. It is made by 
companies or individaals, in consideration of a certain snm paid 

XJNDEBWRrrERS or Insurers are the companies or persons who 
insure. 

305. Insurance is now limited, chiefly, to three classes of 



1. PiRE INSURANCE, or insntanco against loss by fire. 

2. Marine insurance, or insurance against loss by water. 

3. Life insurance, or insurance against loss by death. 

306. A Mutual insurance is one in which the insured share 
inr the profits. 

307. A POLICY is the mutual agreement of the parties. 

308. Premium is the percentage paid by him who owns the 
property to him who insures it, as a compensation for risk. 

309. All the cases of insurance are simple applications of 
the principles of percentage. There are four : 

1. To fijid the premium, when the base and rate are known 
(Art. 259). 

2. To find the rate, when the ba^e and premium are known 
(Art. 261). 

3. To find the base, when the rate and premium are knowi 
(Art. 262). 

4. To find the percentage, when the premium is msured as 
well as the base. The base insured is then the premium plu» 
the first base. 



804 What is an insurance company? What is insurance? Who 
are imderwriten? 
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Examples. 

1. What woald be the premium for insuring a ship* and 
cs^o, valued at $147674, at 3^ per ceji^tJ « 

2. What would be the insurance on a ship, valued at 
t41520, at ^ of 1 pel cent.? At ^ of 1 per cent.? 

3. What would be the insurance on a house, valued at 
116800, at 1^ per cent.? At f of 1 per cent.? 

4. A merchant owns } of f of a ship, valued' at $24000, 
and insures his interest at- 2^ per cent. : what does he pay for 
his policy? 

5. What will it cost to insure a store, worth $5640, at ) 
per cent., and the stock, worth $7560, at f per cent.? 

6. A carriage-inaker shipped 15 carriages, worth $425 each : 
what must he pay to obtain an insurance upon them at 75 
cents on a hundred dollars? 

7. A merchant unported 150 hhd. of molasses, at 35 cents 
a gallon; he gets it insured for 3^ per cent, on the seUing 
price of 50 cents a gallon : if the whole should be destroyed, 
and he get the amount of insurance, how much would he gain ? 

8. If I get my house and furniture, valued at $3640, insured 
at 4^ per cent., what would be my actual loss if they were 
destroyed ? 

9. The ship Astoria was valued at $20450, and her cargo 
at $25600, and was bound on a voyage from New York to 
Capton. The vessel was insured at the St. Nicholas oflSce for 
$12000, at 2f per cent., and the cargo for $18500, at ^ per 
cent. The vessel foundered at sea : what was the entire loss 
of the owner? 

10. Shipped from New York to the Crimea, 5000 barrels o! 

805. To how many classes is insurance limited? What are tlieyt 
—306. What is mutual insurance ?— 307. What is the policy?— 308. 
What is premium?— 809. How many cases are there of insurance? 
•^^t are they? 
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fl)ar, worth 110.50 a barrel The premium paid was $2881^0 : 
vht was the rate per cent, of the insurance? 

11. Paid $120 for insurance on my dwelling, valued at 
W500 : what was the rate per cent? 

12. A merchant imported 225 pieces of broadcloth, each 
piece containing 40 yards, at $3.50 a yard : he paid $1323 for 
ffisoronce : what was the rate per cent.? 

13. A merchant paid $1320 insurance on his vessel and 
cargo, which was b\ per cent, on the amount insured ; how 
much did he insure ? 

14. A man pays $51 a year for insurance on his storehouse, 
at 1^ per cent., and $126.45 on the contents, at 2^ per cent : 
what amount of property does he get insured ? 

15. A person shipped 15 pianos, valued at $275 each. He 
insures them at 3 per cent., and also insures the premium at 
tb^ same rate : what insurance must he pay ? 

16. A store and its contents are valued at $16750. The 
owner insures them at If per cent., and then insures the 
premium at the same rate : what insurance must he pay ? 



LIFE INSURANCE. 

310. Life Insurance is an agreement to pay, in consideration 
of a premium, a specified amount to parties named in the 
agreement, in case of death, or other specified contingency. 

311. To enable the company to fix their premiums at such 

rates as shall be both fair to the insured and safe to the 

association, they must know the average duration of life from 

any given time to its probable close. This average is called 

the "Expectation of Life," and is determined by collecting 

1 ■/ •- 

SIO. What is life ingnrance?— 311. What is necessary to enable a 
company to fix their premiums? How is the expectation determined Y 
WhaHdo you understand bj the expectation of life? 
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from many sources the most aathentic iiifonnation in icgaid to 
the average duration of life from any period named. 

If we take 100 infants, some will die in mfancy, some in 
childhood, and some in old age. It has been foood, from care- 
ful observation, that if the sum of their ages, after the last 
shall have died, be divided by 100, the quotient will be 38.12 
very nearly : hence 38.12 is said to be the '' Expectation of 
Life" at infancy. 

The Oariiile Tables of England, which differ but little from 
those used iA this country, show the ^ Expectation of Life " from 
1 to 100 years. At 10 years old it is found to be 48.82 ; at 20, 
41.46; at 80, it is 34.84; at 40, 27.61 ; at 50, it-is 21.11; at 60, 
14 years; at 70, 9.19 ; at 80, 5.51 ; at 90, 8.28 ; and at 100, it is* 
2.28 years. 

If we wish the expectation of life, between the periods 
named in the table, we can readily find it by the mlea of pro- 
portion. Thus, if wo wished the expectation of life at 16 years, 
we should observe that, at 10 years, it has been found to be 
48.82 ; at 20 years, it has been found to be 41.46 ; hence, for 
10 years it varies 48.82 — 41.46 = 7.36 years : 

Then, 10 : 6 : : 7.36 : 4.416 ; 

which number being subtracted from 48.82, leaves 44.40, the 
expectation of life at 16 years of age. 

312. From the above facts, and the value of money (which 
is shown by the rate of interest), a company can calculate with 
great exactness the amount which they should receive annually 
for an insurance on a life for any number of years, or during 
its entire continuance. 

313* "^^ Mutual Life Insurance Company, of New York, has 
made a valuable collection of statistics, and its actuary, Shephard 
Homans, has constructed therefrom, a set of Tables, differing 
slightly from the Carlisle Tables. These changes have been adopt- 
ed by several other Companies ; but, as no settled standard has yet 
been £xedf the ezan^ples, a& \>fttotQ) 9x^ \«io\)i^\. ^totoL ^3DJ^ C>«xlisLa 
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Tables. Tables are also published, showing the quarterly, semi- 
annnal, and annual premiums that must be paid on each $100, or 
llOOO insured. 

NOTB. — ^Experience has demonstrated that the risks are about 
equal an all ages between 14 and 25 years. Persons under the ago 
of 25 years are charged for moTwU life 'policies^ the rate at that 
age; tliough dividends are based on the true age. An extra charge^ 
on the above rates, of one-half per cent, on the amount insured, is 
made for insuring the lives of women imder the age of 48 years. 

Examples. 

1. A person, 20 years of age, finds that the premium, per 
amium, is $1.36 on $100 : what must he pay to insure his life 
for 1 year for $8950 ? 

2. A man, aged 40 years, wishes to insure his life for 6 
years, and finds that the annual rate is $1.86 for $100 : how 
much premium must he pay per annum on $12500? 

3. A person, 38 years of age, obtains an insurance on lus 
life for 5 years, at the rate of $1.15 per annum on $100 : 
how much is the annual premium on $15000 ? 

4. A person going to Europe, expecting to return in 2 
years, efifects an insurance on his life at J of f per cent 
premium on $100 ; he insures for $5000 : what is the annual 
premium ? 

5. What will be the annual premium for insuring a person's 
life, who is 60 years of age, for $2000, at the rate of $4.91 
on $100? 

6. A person, at the age of 50 years, obtained an insurance 
at 4| per cent, per annum on each $100 ; he insured for 
$1500, and died at the age of 70. How much more was th« 
insurance than the payments, without reckoning interest ? 

7. A gentleman, 47 yeara of age, going to China as ambas 
sador, obtains an insurance on his life for $10000, by paying a 
premium of $2.71 per annum on every $100, and dies at the 
middle of the third year: reckoning simple interest on his 
payments at 7 per cent., what is gained by Wi"^ Vcaxa^flasy^ 
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ENDOWMENTS. 

814. An Endowuent is a certain sum to be paid at tbe 
expiration of a given time, in case the person on whose life it 
is taken sliall live till the expiration of the time named. 

The following table shows the vake of an endowment pur- 
ohased for $100, at the several periods mentioned in the 
column of ages, the endowment to be paid if the person 
attains the age of 21 years. The table is calculated under 
the hypothesis that money is worth 6 per cent interest. 

TABLE OF ENDOWMENTS, 



Showing the sum to be paid at 21 yean, if aliT«. 




Agiw 


Age. 


Ag«. 




Bipth $376.84 


5 yean.... $210.63 


18 yean 


$144.12 


8 months.... 844.28 


6 " .... 198.83 


14 •' 


137.86 


6 " .... 881.46 


7 " .... 188.83 


15 " 


131.83 


9 " .... 818.90 


8 " .... 179.97 


16 " 


125.97 


lyear....... 806.58 


9 « .... 171.91 


17 " 


120.81 


2 " 271.08 


10 " .... 164.46 


18 " 


114.89 


3 " 248.69 


11 " .... 157.43 


19 " 


109.70 


4 " 225.42 


12 " .... 150.64 


20 " 


104.74 



This table shows that if $100 be paid at the burth of a 
child, he will be entitled to receive $376.84, if he lives to 
attain the age of 21 years. If $100 be paid when he is ten 
years old, he will be entitled to receive $164.46, if he lives to 
attain the age of 21 years. And similarly for other ages. We 
can easily find by proportion, 

1st. How much must be paid, at any age under 21, to pu^ 
chase a given endowment at 21 ; and, 

2d. What endowment a sum paid at any age under 21, wll 

purchase. 

Examples.. . 

1. What endowment, at 21, can 1)6 purchased for $250, paid 
at the age of 10 years? 

2. What endowment, at 21, can be purchased for $360, paid 
*♦ the age of 5 years? 
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8. If my child is *l years old, and I purchase an endowment 
for $650, what will he receive if he attains the age of 21 
years? 



ANNUITIES. 

316 An Annutty is a fixed sum of money to be paid at 
r^ular periods, generally, yearly, either for a limited time, or 
forcTer, in consideration of a given sum paid in hand. 

The Present Value of an annuity is that sum which, being 
put at compomid interest, would produce the sums necessary to 
pay the annuity.* 

The purchaser of an annuity should pay more than the com- 
pound interest ; for the seller cannot afford to take the money 
of the purchaser, invest it, reinvest the interest, and pay over 
the entire proceeds. 

. Knowing the rate of interest on money, and the present 
value of an annuity, a dose estimate may be made of the price 
it ought to sell for. 

Table, 

Showing the pbxsbrt talub of an annuity of $1, from 1 to 80 yeartf at 
different rates qf interest. 



Ymn, 


5 percent 


6 per cent 


Years. 


Speroent 


6 per cent 


1 


0.952381 


0.943396 


16 


10.837770 


10.105895 


2 


1.859410 


1.833393 


17 


11.274066 


10.477260 


3 


2.723248 


2.673012 


18 


11.689587 


10.827603 


4 


3.545950 


3.465106 


19 


12.085321 


11.158116 


5 


4.329477 


4.212364 


20 


12.462216 


11.469921 


6 


5.075692 


4.917324 


21 


12.821153 


11.764077 


7 


5.786373 


- 5.582381 


22 


13.163003 


12.041582 


8 


6.463213 


6.209794 


23 


13.48a574 


12.303379 


9 


7.107822 


6.801692 


24 


13.798642 


12.550358 


10 


7.721735 


7.360087 


25 


14.093945 


12.783856 


11 


8.306414 


7.886875 


26 


14.375185 


13.003166 


12 


8.863252 


8.388844 


27 


14.643034 


13.210534 


18 


9.893573 


8.862683 


28 


14.898127 


13.406164 


U 


9.898641 


9.294984 


29 


15.141074 


13.590721 


15 


10379658 


9.712249 


30 


15.372451 


13.764831 



PKKCBNTAGS. 

To find the present value of an annuity for ai^ Tate, and 
for anj time, we simply multiply the present yalne of an >»• 
nuity of $1 for the same rate and time, by the annnity, and 
the prodact will be its present valne. 

Tluis, the present valne of an annuity of $600 for 8 yeaiSi 
at 6 per cent., is 

•6.209194 X 600 ir; t3t25.8T64 ; that is, 

pres. val. of II x annuity = pres. vaL ; hence, 

annuity = — - — '-. — ^-^r ; therefore, 
•^ pres. vaL of tl ' ^ 

816. To find what sum will produce a certain annuity a a 
giTea rate and for a given time. 

Rule. — Multiply the present value of an anniiUy^ (f $1, 
at the given rate and for the given time, by (he given annu- 
ity; the product vrill be that sum. 

317. To find what annuity a given sum will produce at a 
given rate, and for a given time. 

Rule. — Divide the given sum, or present value^ by the pres- 
ent value of $1, for the given rate and time, and the quotient 
will be the annuity. 

Examples. 

1. What is the present value of an annuity of $550, at 5 
per cent., for 21 years? 

2. What would be the value of an annuity that should yield 
eight hundred and thirty-five dollars a year for sixteen years, 
the interest being compound, and at the rate of 5 per cent 
per annum ? 

3. What is the present value of an annuity of $1500 9 
vear, for 30 years, the compound interest being reckoned at 5 

»er cent.? 

814 What is an endowment? What does the table of endowmenU 
show? What may be found from the table ?•— 815. What is an annu- 
ity? What is the present value of an annuity? — 316. How do you 
ffad the present value of an annuity for a given rate and time? 
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4. What annuity, for twenty-four years, conld be purchased 
for the sum of twenty-seven thousand five hundred and sixty 
dollars, the compound interest being reckoned at 6 per cent.? 

5. Mr. Jones having a small fortune of $25000, and calcu- 
lating that he would live about 20 years, purchased an annuity 
%t 6 per cent., with an agreement that he would pay $20 a 
year to an invalid sister : what was his annual income from 
Ibe investment after making that payment? 



ASSESSING- TAXES. 

318. A Tax is a certain sum required to be paid by the in- 
habitants of a town, county, or State, for the support of gov- 
ernment. It is generally collected from each individual, in 
proportion to the amount of his property. 

In some States, however, every white male citizen, over the 
age of twenty-one years, is required to pay a certain tax. 
This tax is called a poll-tax ; and each person so taxed is 
called a poU. 

319. In assessing taxes, the first thing to be done is to 
make a complete inventory of all the property in the town, on 
which the tax is to be laid. If there is a poll-tax, make a 
full list of the polls, and multiply the number by the fax on 
each poll, and subtract the product from the whole tax to be 
raised by the town ; the remainder will be the amount to be 
raised on the property. This remainder is the percentage or 
tax to be/ raised. The value of the property taxed is the base 
hence this remainder, divided by the value of the property 

317. How do you find what annuity a given sum will produce, at 
a given rate and for a given time? — 318. Wliatis tax? How is it 
gwierally collected? What is a poU-tax?— 319. What is the first 
thing to be done in assessing a tax ? If there is a poll-tax, how do you 
find the amount ? . How, then, do you find the per cent, of tax to he levied 
on a dollar ? How do you find the tax to he raised or eoAh lodlNidnAl'^ 
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giTes the rate. Each man's pcoperty, multiplied bj ftbe fate, 
gires his tax or percentage. 

Examples. 

A certam town is to be taxed $4280 ; the property on 
which the tax is to be levied is valoed at $1000000. Now. 
there are 200 polls, each taxed $1.40. The property of A is 
valoed at $2800, and he pays 4 polls, 



B's at $2400, pays 4 polls, 
C's at $2530, pays 2 " 
D's at $2250, pays 6 " 



E's at $t242, pays 4 pODs, 
F's at $1651, pays 6 " 
G's at $1600.80," 4 " 



What will be the tax on one dollar, and what will be A'8 
tax; and, also, that of each on the list? 

First, $1.40 X 200 = $280, amonnt of poll-tax. 

$4280 — $280 = $4000, amonnt to be leyied on prop^. 
Then, $4000 -r- $1000000 = .004 = ^*/. = 4 mills on $1. 

Now, to find the tax of each, as A's, for example : 

A's inventory, $2800 

.004 
$11.20 

4 polls, at $1.40 each, 5.60 

• A's whole tax, $16.80 

In the same manner, the tax of each person in the town* 
ship may be fonnd. 

Examples. 

1. In a connty embracing 350 polls, the amonnt of property 
on the tax-list is $318200 ; the amonnt to be raised is as fol- 
lows : for State purposes, $1465.50 ; for connty purposes, 
$350.25 ; and for town purposes, $172.97. By a vote of the 
county, a tax is levied on each poll of $1.50 : how much per 
orat. will be laid upon the property ? 

S. In a connty embracing a population of 98415 persons, a 
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tax is leyied foi town, connty, and State porposes, amounting to 
1100406. Of this sum, a part is raised by a tax of 25 cents on 
each inliabitant^ and the remainder by a tax of two mills on the 
dollar : what is the amount of property taxed 1 

3. In a connty, embracing a population of 56450 persons, a 
lax is leyied for town, connty, and State purposes, amonnting to 
187461 ; the personal and real estate is valued at $4890300. 
Each inhabitant is taxed 25 cents : what per cent, is the taj; 
and how much will a man's tax be, who pays for five persons, 
and whose property is valued at 15400 ? 

What is Ps tax, who is assessed for 2 persons, and whose 
property is valued at $3160.50 ? 

4. A banking corporation, consisting of 40 persons, was taxed 
$957.50 ; their property was valued at $125000, and each per- 
son was assessed 50 cents : what per cent was their tax, and 
what was a man's tax, who paid for 1 person, and whose share 
was assessed for $2000 7 

5. What sum must be assessed to raise a net amount of 
$o674.50, allowing 2^ per cent, commission on the money col- 
lected? 

6. Allowing 4 per cent, for collection, what sum must be 
assessed to raise $21346.75 net? 

7. In a certain township, it becomes necessary to levy a 
tax of $4423.2475, to build a public hall. The taxable prop- 
erty is valued at $916210, and the town contains 160 polls, 
each of which is assessed 50 cents. What amount of tax must 
be raised to build the hall, and pay 5 per cent, for collection; 
and what is the tax^ on a dollar ? 

What is a person's tax who pays for 3 polls, and whose 
personal property is valued at $2100, and his real estate at 
13000 ? 

What is O's tax, who is assessed for 1 poll, and $1275.50? 

What is H's tax, who is assessed for 1 poV\, ^\v\ %^V^^\ 
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8; The people of a school district wish to build a new 
school-house, which shall cost $2850. The taxable property o( 
the district is valued at 1190000 : what Will be the tax on a 
dollar, and what will be a man's tax. whose property is valued 
at 17500? 

How much is Mr. Merchant's tax, whose personal and real 
estate are assessed for $1200? 

9. In a school district, a school is supported by a rate-bilL 
A teacher is employed for 6 months, at $60 a month ; the fael 
and other contingencies amount to $66. They drew $41.60 
pubMc money, and the whole number of days' attendance was 
1688 : what was D's tax, who sent 148 days 1 

What was F's tax, who sent 184J days ? 



EQUATION OF PAYMENTS. 

320. Equation op Payments is the process of finding the 
average time "of payment of several sums due at different times, 
so that no interest shall be gained or lost. 

The average or equated time, is the time that elapses fr6m 
the time at which we begin to reckon interest to the time of 
payment of all the debts. The equated date is the date of 
payment of all the debts. 

321. . When the times of payment are reckoned from the 
same date. 

1. B owes Mr. Jones |5T : $15 is to be paid in 6 months ; 
$18 in 1 months ; and $24 in $10 months : what is the average 
time of payment, so that no interest shall be gained or lost ? 

Analysis. — The interest of $15 for 6 oPKBATioir. 

montlis, is the same as the interest of $1 $15 X. 6 = 90 

for 90 months; the interest of $18 for 7 $18 X 7 = 126 

months, is the same as the interest of $1 |24 X 10 = 240 

for 126 months; and the interest of $24 TT f^i^IKKfR 

tor 10 months, is the same as the interest 456 

f $1 for 240 inontlis; honco^ the sum of — 
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khese products, 466, is ihe number of months it wonld take $1 to 
produce the required interests. Now, the sum of the payments, $57, 
will produce the same interest in one Jifty-s&Denth pan't of ihe time; 
that is, in 8 months: hence, to find the average time of payment: 

'Rvle.—^Multiply each payment by the time before it becomes 
due, and divide the sum of the prodtwts by the sum of the^ 
payments: the quotient will be the average time. 

Examples. 

1. A merchant owes $1200, of which $200 is to be paid 'in 
4 months, $400 in 10 months, and the remainder in 16 months : 
if he pays the whole at once, at wha^ time must he make the 
payment ? 

2. A owes B $2400 ; one-third is to be paid in 6 months, 
one-fourth in 8 months, and the remainder in 19 months : what 
is the mean time of payment ? 

3. A merchant has due him $4500 ; one-sixth is to be paid 
in 4 •months, one-third in 6 months, and the rest in 12 months: 
what is the equated time for the payment of the j^hole ? 

4. A owes B $1200, of which $240 is to be paid in three 
months, $360 m five months, and the remamder in 10 months : 
what is the average time of payment? 

5. Mr. Swain bought goods to the amount of $3840, to be 
paid for as follows, viz. : one-fourth in cash, one-fourth in 6 
months, one-fourth in 7 months, and the remamder in one year : 
what is the average time # of payment? 

6. A man bought a farm for $5000, for which he agreed 
to pay $1000 down, $1200 in 3 months, $800 in 8 months, 
$1500 in 10 months, and the remamder in one year: if he pay 
the whole at once, what would be the average time of pay 
mcut? 

820. What is equation of payments? What is the average or 
equated time?— 321. How do you find equated time? 
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T. A person owes three notes : the fibrst is for $900, pay^ 
able J0I7 Ist ; the second for $150, payable August Ist ; aid 
the third for $250, payable Aogost 15th : what is the aTerage 
time, reckoned from Jnlj Ist? 

822« When the timet are reckoned from different dateSi 

1 E. Bond, 

Bought of Trust A Co. 

1861. Aug. 1, 450 yds. mnslm, at 10 cents - - - $45 00 

Aug 16, 800 yds. calico, at 12} cents ... 100 00 

Sept. 5, 720 yds. bombazine, at 80 cents - - 576 00 

Oct. 1, 300 yds. cloth, at 13.50 .... 1050 00 

On what day may the whole be supposed to have been piu^ 
chased'; or, what is the equated date of purchase? 

Analysis. — ^The owner parted with his goods, and therefore 
with their valnes, at the dates specified; and the question is, to 
find at what time he could have sold the whole at the same 
advantage. Reckoning from Aug. 1st, the earliest date, he had the 
use of $45; the amount of the first sale, for no time ; of $100 for 
16 days, viz., from Aug. 1st to Aug. 16th; of $576 for 35 jdaya, 
viz., from Aug. let to Sept 5th; of $1050 for 61 days, from 
Aug. 1st to Oct. Ist: then, by the preceding Article, we have 
the following operation: 

OPSaATION. 

45 X = . 000 

100 X 15 = 1600 

576 X 35 = 20160 

1050 X 61 = 64050 

1771 1771)85710(48iJ^V ^^ equated time. 

7084 

14870 48 days from Aug. 1st. 
14168 equated date, Sept 18th. 

702 

1771 

822. From what date may the equated time be reckoned? What ii 
the multiplier of the date used as the point of departure? What dc 
yon do when the quotient contains? a fraction? What is the rule 
when the times are reckoned for difierent dates? 
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Insfcead of reokoning from the earliest date, we might have 
reckoned backward from the latest date. 

From Oct. 1st to Sept. 6th there are 26 days. 
" " to Aug. 16th " 46 " 

" " to Aug. 1st " 61 ** 

45 X 61 = 2745 

100 X 46 = 4600 

61€ X 26 = 149T6 

1050 X ±= 0000 

1771 22321 -4- 1771 = 12f^ days. 

13 days from Oct. Ist or Sept. 18th. 

Rule. — I. From the date assumed as the point of reckon^ 
ing, find the intervening days to each date, and multiply each 
amount by its number of days: 

n. Divide the sum of these products by the sum of the 
payments, and the q^totient will be the equated time in days. 
This number^ reckoned from the assumed datCj vnU give the 
equated date. 

NoTB. — ^1. The equated time may be reckoned from the earliest or 
any preyiooa date, or from t&e latest date or anj date subsequent to it 

2. The multiplier of the date used aa the point of reckoning is 0, 
and the corresponding product is nothing. The payment must be 
added, in finding the sum of the payments. 

3. When the fraction in the quotient is less than i, it is rejected 
when greater than ^, 1 is added to the days. 

2. Mr. Johnson sold, on a credit of 8 months, the following 

bills of goods : 

AprU 1st, a bill of $4360, 

May 7th, a biU of 8750, 

June 5th, a bill of 2550 

A.t what time will the whole become due? 

NoTB. — Find the equated date of purchase, to which add the dme 
of credit; if the times of credit vary, find the times of payment, 
and then equate. 

3. A purchased of B the following bill of goods, on different 
tunes of crodit : 
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May Ist, 1857, a bill amonnting to $800 on 3 mofsOML 
June Ist, " " " " TOO "8 " 

" 15th " " " " 900 " 4 " 

July 25th, " " " " 1000 " 6 " 

What is the equated time for the payment of the whole, and 
on what day, reckoned from Aug. 1st, is the bill due? 

4. A person purchased the following bills of goods, on dif- 
ferent times of credii : 

Jan. 1st, 1855, a bill amounting to $36T.20 on 4 months. 

" 28th, " " " " 901.80 " 3 " 

Feb. 24th, " " " " 826.38 " 6 " 

March 30th, " '• « " 854.88 " 6 " 

May Ist, " " " « 396.50 "4 " 

What is the average time of payment from the time the first 
bill falls due? On what day is the payment made? 

5. A flour merchant bought at one time 150 barrels of 
flour, at $8 a barrel ; 15 days aftei:ward he bought 116 ba^ 
rels, at $8.50 a barrel ; 25 days after that he bought 200 
barrels, at $9 a barrel : how many days after the first pur- 
chase would be the equated time of payment? 

323. To find how long a sum of mon^y must be at interest 
to balance the interest on a given sum for a given time. 

1 If A lends B $100 for 3 months, how long ought B to 
lend A $500 to balance the interest? 

Analysis.— Since $76o, in 8 months, operation. 

will produce as much interest as $2100 in TOO X 3 = 2100 ; 

1 laonth, it will require as many months 2100 -r- 500 = 4^ 

for $500 to produce the same interest, as j ai xi. 

^r.r. . X . 1 X- • 01AA ^Tis. 4+ mouths 

500 is contamed times in 2100. ® 

2. A lends B his note for $900, payable in 5 months : for 
what length of time should B lend to A his note for $480, to 
balance the favor? 
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8. C boys of D 100 barrels of flour, at $7 J per barrel, 
and. in payment gives his note for 3 months ; D buys of C 
600 bushels of wheat at 80 cents per bushel, and gives his 
note in piayment : how long must this note run, that each may 
have an equal use of the other's money? 

324. To find how long the balance may be kept, when pay 
ncnts are made before they are due. 

1. A owes B $800, payable in 6 months ; at the expu^tion 
of 4 months, he pays $500 : how long beyond the 6 months 
should A retain the balance, so that neither shall make or lose 
interest ? 

Analysis. — A has the right to retain opeeation. 

the $800 for 6 months, or $4800 for 1 800 X 6 = 4800 

month. He retains $500 for 4 months, or 500 X 4 = 2000 

$2000 for 1 month. Hence, he may still 300 2800 

retain $2800 for 1 month, or the balance, ^^^^ _^ ^^^ _ , 

$300, as many months as 800 is contained ' ~ ' 

times in $2800; or, 9^ months from the date of the debt^ or, 
9^ — 6^8} months beyond the time of six months. 

2. C owes D $2500, payable in 4 months ; but at the end 
of 3 months pays him $1600: how long after the payment of 
$1600 should the remainder be retained to balance the account? 

3. One merchant owes another $1600, payable in 6 months, 
but at the end of 3 months pays $400 ; at the end of 4 
months $400, and at the end of 5 months $300 : how long, 
from the last payment, may the balance be retained to square 
the account ? 

4. Mr. Jones owes his grocer $900, due 9 months from the 
Ist day of January ; June 15, paid $520 : on what day wa9, 
the remainder due? 

6. A note for $500, dated November 6th, 1856, payable in 
3 months, was given by B to F. On December 3d, B paid 
$350 : at what time was the balance due f 

13 
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826. To find the OMh biOaiiM of a& ; 

An accoont iff said to be balanced when the sum of the 
items on the debit side is equal to the snm of the items on 
the credit side. When these two soms are mieqaal, soch an 
umonnt is added to the less as will make the sun equal to 
the greater. This is called the balance. There are three khids 
j( balances : 

1st The merchandise balance, in which interest on the items 
is not considered ; 

2d The interest balance, which adjusts the interest oa the 
two sides of an accoant ; and 

8d. The cash balance, which arises from combining the me^ 
chandise balance with the interest balance. 

Accounts are settled either hy cash or by note. In asce^ 
taining the cash balance of an account, interest is allowed on 
nil tlie items of both sides ; the balance of interest makes a 
ucw item, and may belong to either side of the account. 

Ascertain the cash balance of the following account on the 
26th of April, 1850 : 

Dr, S. Snodgrass. (7r. 

April 7th, By gooda, $675.00 



1850. April Ist, To goods, $375.00 

"17th, " " 268.00 

"25th, " •• 175.00 

Cash balance, 287.93 



$1055.93 



15th, *' " 380.00 
25tli, Bal. of Int., ^ ^ 

$1055.93 



Analysis.— Reckoning backwards from April 25th, we find the 
I lays for which we charge interest, and these are nsed as multipliers. 
The interest of $875 fqp 24 days is the same as the interest of $1 for 
1000 days; and so of the other items. The difference of the snina 
of these products, is the number of days which $1 must be at interest 
•o produce the balance of interest, and the balance always goes witli 
llie larger sum of the products. 

825. What is the rule for finding the cosh balance of an accoant ? 
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DMor JtwiM. oniBATioH. Creditor Benu, 


316 X 24 = 9000 


675 X 18 = 12150 


268 X 8 = 2144 


380 X 10 = 3800 


176 X = 0000 


16950 



11U4 



11144 



4806 

Then, 4806 x ^g^ = 0.93 +, balance of interest. 

Rule. — I. Take the latest date of the account, or arvy later 
date at which the balance is to be struck, as the point of 
reckoning, and find the days betv^een this date and the date 
of each item ; and consider these days as multipliers : 

n. Multiply each item by its multiplier; then take the 
differeTice of the sums of these products, and multiply it 
by the interest for one day: the result urill be the interest 
balance, which is to be added to the side having the greater 
sum : 

IIL Uienfind the cash balance. 

Notes. — 1. If the cash balance had been required on any day affcei 
the 25th of April, the mode of proceeding would have been eacacUy the 
same. 

2. In the examples, the rate of interest will be taken at 7 per cent., 
and 860 days in the year. 

3. After the balance of interest is found, the cash balance is ob- 
tained by adding the two sides of the account, taking the difference 
of the sums, and placing it on the smaller side of the account. 

4. If the cash balance is settled by a note, interest should run on 
the note from the date of the cash balance to the time of payment. 

5. Let the pupil find the interest and cash balance in each of the 
following examples: 

2. What is the balance of interest, and what the cash bal- 
ance, on the following account, on Maicli ^Q\.\i\ 
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Dr. 



S. Johnson. 



1850. Jan. 1, To merch., $500 

" 16, " cash, 450 

Fob. 5, •* merch., 680 

" 24, •* " 800 

Mar. 1, •* cash, 150 

" 16, " inorch., 600 

Interest balvice, .68 

$2680.58 



Jan. 5, 

« 19, 

" 25, 

Feb. 15, "< caah, 

Ca^ balance. 



Bj cash, 
*' merch., 

C( M 



Or. 

$850 
780 
250 
600 
700.58 



-$2680.58 



Note. — 1. When the items have the same or different tifhes of 
credit allowed, find whun the items are payable, and then proceed 
as before. 

2. If the cash balance is required on a day precious to the latest 
date of the items, find the cash balance for this latest date ; then find 
the present value for the glTen date : this will be the cash balanca 

3. Allowing a credit of six months on each item, what is 
the interest and cash balance, Feb. 1st, 1856 1 



Dr. 



"EL Sherman. 



1855. July Ist, To merch., $750 
« 17tli, " " 600 
*' 25th, " " 800 

$2150 



Feb. 6th, By merch.. 
Mar. 7th, " " 
Interest balance. 
Gash balance. 



Or. 

$800 
900 
46.20 
403.80 
$2150.00 



4. Allowing a credit of 3 months on each of the items of 
the following account, what would be the interest and cash 
balance on October 31st, 1866 ? 



Dr. R. Rivers. 


Or. 


1856, May 1, To merch., $500 


May 6th, By cash. 


$400 


'*' 20, " " 675 


« 25th, " mer.,' 


620 


June 6th, To cash, 850 


June 16th, " cash. 


900 


July 9th, " merch., 175 


July 20th, " mer.. 


400 


Cash balance, 620.70 


Interest balance. 


.70 



$2320.70 



$2320. 70 
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326. To find the eqnated time of settling an account con^ 
taining debtor and creditor items. 

To equate an account, is to fix the time of payment of the 
merchandise balance in such manner that the interest of each 
side shall be equal. The object of equating accounts is two 
fold : 1st. To find for what time mterest must be charged on 
the balance ; 2d. To find the date of a note, whose running 
time is fixed, and which is given in payment of the balance. 

Properly, the face of the note should be the sum, whose 
present value is the balance. 

If the note is given without interest, then its face is the 
balance ; and if the note becomes payable before the latest 
date, then interest must be charged for the remaining time. 
The process of equating accounts is similar to that of finding 
the cash balance : hence, we have the following 

Raile.— I. Find the merchandise .baJance : 

II. Find the number of days betioeen the latest date of 
either side^ and the date of each item, and consider these 
numbers as multipliers: 

III. Multiply each item by its multiplier; then take the 
difference of the sums of these products and divide it by the 
merchandise balance: the quotient is the number of days, 
which, carried backward or forward from the latest date, 
wUl give the equated date. 

Note. — When the greater sum of the items and the greater sum of the 
fnroducts fall on the sa/nie side of the account, the quotient is to he car- 
ried ba^ckwa/rd from the latest date : and forward, when these sums are 
found on difierent sides. 

1. Equate the foUowmg account : 
Dr. James Martin. (7r. 



1861. Jan. 16, To merch., $716.75 

" 25, " " 900.00 

Feb. 7, " " 2765.50 

Mar. 19, " cash 791.25 



1861. Jan. 19, By cash, $500.15 
Feb. 1, " merch., 1915.25 
Mar. 7, " cash, 1200.00 
April 2, • merch., 712.00 
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d. What is the balance of the followmg accoant — ^when dae? 
Dr. Israel Jenkins. Cr. 



1885. May 6, To merch., $7150.00 

" 16, " " 475.00 

June 17, - - 8475.25 

" 21, « •• 1516.50 

July 5, " •* 279.00 



1835. May 9, By cash, $2450.00 

" 21, " " 915.00 

June 12, " merch., 4165.50 

•* 19, * merch., 2915 50 



8. What is the eqaated date for the payment of the bal- 
ance of the following accoant ? 

Dr, Jacob Parton. 



1861. June 6, To merch., $8000.00 

u 23, « « 1756.50 

" 80, " cash, 2890.75 

July 12, " note, 8000.15 



Or. 

1861. June 2, By mordi., $7450.75 

« 19, " " 2695.25 

July 10, " " 1865.50 

" 16, " * 970.00 



327. Account of Sales. 

An Account of Sales. is an account of the goods sold, with 
their prices, the charges thereon, and the net proceeds. Such 
an account a consignee transmits to the consignor. The net 
proceeds of such sale is nothing but the cash balance, dae at 
the eqaated date. We will illustrate by the following example: 

account or BALBS Of FLOUR 70S A. MATTHEWS, OHIOAGO. 



Date. 


Pnrchaser. 




Pri«. 




1868. 

Nov. 5, 
Dec. 6, 
Dec. 19, 
Dec. 23, 


James Jackson, 
Robert Fisk, 
Francis Sutton, 
James Lyon, 


75 bbls. superfine, 
89 bbls. Excelsiop, 
120 bbls. fine, 
60 bbls. ordinary, 

850 bbls. 


$6.90 
7.20 
6.80 
5.90 


$517.50 
640.80 
756.00 
889.40 

$2308.70 



OHARGSfl, 

Nov. 10 th, cash paid transportation, 

Nov. 6th, insarance, - 

Dec. 23d, storage, 

Commission on $2303,70, at 2\% - 



$76 
9 

10 
57.68 



Total, $152.68 
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ALLIGATION. 

328. Alligation is the process of mixing substances in such 
a manner that the yalae of the componnd shall be equal to the 
sum of the values of the seyeral ingredients. It is divided mic 
two parts : Alligation Medial and Alligation Alternate. 

ALLIGATION MEDIAL. 

329. Alligation Medlai. is the method of finding the price 
or quality of a mixture of several simple ingredients whose 
prices and quantities are known. 

I. A grocer would mix 200 pounds of lump sugar, worth 
13 cents a pound, 400 pounds of Havana, worth 10 cents a 
poimd, and 600 pounds New Orleans, worth 7 cents a pound : 
what should be the price of the mixture? 

Analysis. — ^The quantity, 2001b., opkeatiow, 

at 18 cents a pound, costs $26; 400 200 x 13 = 26.00 
pounds, at 10 cents a pound, costs 400 x 10 = 40.00 
$40; and 600 lb. at 7 cents a pound, j600 x T = 42.00 
costs $42: hence, the entire mix- 1200 ) 108.00(9 cts. 

ture, consisting of 1200 lb., costs 

$108. Now, the price of the mixture will be as many cents as 
1200 is contained times in 10800 cents, viz., 9 times: hence, to 
find the price of the mixture, 

RTiIe. — I. Find the cost of the mixture : 

II. Divide the cost of the mixture by the sum of the 
simples, and the quotient vnM be the price of the mixture. 

Examples. 

1. If 1 gallon of molasses, at 75 cents, and 3 gallons, at 
50 cents, be mixed with 2 gallons, at 37|, what is the mixture 
worth a gallon? 

2. If teas at 37J, 50, 62|, 80, and 100 cents per pound, be 
mixed together, what will be the value of a pound of the 
mixture? 
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8. If 5 gallons of alcohol, worth 60 cents a gallon, and 3 
gallons, worth 96 cents a gallon, be dilated by 4 gallons of 
water, what will be the price of one gallon of the mixture? 

4. A farmer sold 50 bushels of wheat, at $2 a bushel ; 60 
bushels of rye, at 90 cents ; 36 bushels of corn, at 62J cents; 
aiid 50 bushels of oats, at 39 cents a bushel : what was the 
average price per bushel of the whole? 

5. During the seven days of the week, the thermometer 
stood as foUows : 70^ 13°, T3i-°, n^ 10°, 80^°, and 81° : 
what was the average temperature for the week? 

6. If gold 18, 21, 17, 19, and 20 carats fine, be melted 
togethar what will be the fineness of the compound? 

7. A grocer bought 341b. of sugar at 5 cents a pound, 
1021b., at 8 cents, 1361b. at 10 cents a pound, and 341b. at 
12 cents a pound. He mixed it together, and sold the mix- 
ture so as to make 50 per cent, on the cost : what did he 
sell it for per pound? 

8. A merchant sold 81b. of tea, 111b. of coffee, and 251b. 
of sugar, at an average of 15 cents a pound. The tea was 
worth 30 cents a pound ; the coffee, 25 cents a pound ; and 
the sugar 7 cents a pound : did he gain or lose, and how 
much ? 

ALLIGATION ALTERNATE. 

330. Alligation Alternate is the method of finding what 
proportion of several simples, whose prices or qualities are 
known, must be taken to form 'a mixture of any reqmred 
price or quality. It is the reverse of Alligation Medial, and 
may be proved by it. 

The process of Alligation* Alternate is founded on an equalitj 
of gain and loss. .In selling a mixture at an average price 
there is a gain on each simple below that price, and a loss on 
each simple above that price. The gain must be exactly equaJ 
to the loss, otherwise the value of the compound would not be 
"•^ av^^e price. 
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CASE I. 
331. To find the proportional parts. 
. 1. A miller would mix wheat, worth 12 shillings a bushel •, 
eorn, worth 8 shillings ; and oats, worth 5 shillings, so as to 
make a mixture worth 7 shillings a bushel : what are the 
proportional parts of each? 
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coats, 68.-1 
7s. jeom, 8s.J 
(wheat, 12s. 



A. 


B. 


C. 


D. 


J 


■1 


5 


1 
2 


i 




2 





E. 
6 or 3 
2 " 1 
2 " 1 



Anaxysis. — On every bushel put into the mixture, whose price 
is less than the mean price, there will be a gain; on every 
bushel whose price is greater than the mean price, there will be 
a loss; and since the gains and losses must balance each other, 
we must connect an ingredient on which there is a gain with 
one on which there is a loss. 

A bushel of oats, when put into the mixture, will bring 7 
shillings, giving a gain of 2 shilllogs; and to gain 1 shilling, we 
must take half as much, or ^ a bushel, which we write opposite Ss. 
in column A. 

On 1 bushel of wheat there will be a loss of 5 shillings; and 
to make a loss of 1 shilling, we must take i' of a bushel, which 
we write in column A: ^ and i, are called proportional numbers. 

Again, comparing the oats and corn, there is a gain of 2 shil- 
lings on every bushel of oats, and a loss of 1 shilling on every 
bushel of corn: to gain 1 shilling on the oats, and lose 1 shil- 
ling on the corn, we must take ^ a bushel of the oats, and 1 
bushel of the com: these numbers are written in column B. 
Two simples, thus compared, are called a couplet: in one, tlie 
price of 1 is less than the mean price, and in the other it is 
greater.. 

If every time we take | a bushel of oats we take i of a 
bushel of wheat, the gain and loss will balance; and if every 
tame we take 4 a bushel of oats we take 1 bushel of com, the 
gain and loss will balaice: hence, if tht propoTlvmal uu-w^yst^ 
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^ • tofupUt he muUiplied hf any numh&r^ tJke gain and Jm 
denoted hy the produeU wSU hUamee. 

Wlien the proportioiud numbers, in anj oolnmn, are fractional 
(as in eolomns A and B), mnltiplj them bj the least common 
mnltq>le of their denominators, and write the prodncts in new 
ecdnmns O and D. Then add the numbers in oolumns O and D 
itandiog of^Misite each simj^c^ and if their sums haye a common 
fii^or, dinde bj it: the last reeah will be the proportional nam 
bers. 

Nohl — ^The answers to the last, and to all similir qnestikiDfl; will 
be infinite in number, te two reaaoos: 

Ist. If the fooportiaiial numbers in ednmn E be mnliiplied by. 
anj number, integral or fractional, the prodada will denote pro- 
portional parts of the simples. 

9d. If the proportional numbers of ffny wn^pUt be multiped by 
any numbor, the gain and loss in that eooplek will affil balance^ 
and the jaoportional numbesa in the final result wlH be diaaged. 

Rule.. — I. WriU the prices or qwdUies €f the simples in a 
column^ beginning with the lowe^, and the mean price or 
quality at the left: 

IL Opposite the first simple write the part vAich must he 
taken to gain I of the mean price, and opposite the other 
simple (f the couplet wriJte the part which must be taken to 
lose I of the mean price, and dor the same for each simple : 

m. Wlien the proportional numbers are fractional, reduce 
them to integral numbers, and then add those which stand 
opposite the same simple ; if the sums have a common factor, 
r^ect it: the result will denote the proportional parts. 

Examples. 

1. What proportions of coiTee, at 8 cents, 10 cents, and 14 
cents per pound, most be mixed together so that the cotnponnd 
shall be worth 12 cents per ponnd? 

2. A merchant has teas worth 40 cents, 65 cents, and 75 
oeats a ooand, from wlucli \ie wVaVv^ \a laak^ ^ \n\xtQre worth 
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60 cents a pound : what is the smallest quantity of each that 
he can take and express the parts by whole numbers? 

3. A farmer sold a number of colts at |50 each, oxen at 
$40, cows at 125, calv^es at $10, and realized an average price 
of $30 per head : what was the smallest number he could 
sell of each? 

4. What is the sJhallest quantity of water that must U 
mixed with wine worth 14s. and 15s. a gallon, to form a 
mixture worth 13s. a gallon, when all the parts are expressed 
by whole numbers? 

CASE II. 

332. When the quantity of one of the simples is given. 
1. A farmer would mix rye worth 80 cents a bushel, and 
com worth 75 cents a bushel, with 66 bushels of oats worth 
45 cents a bushel, so that the mixture shall be worth 50 ceiits 
a bushel : how much must be taken of each sort ? 
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50 



I 



45. 
80 





A. 


B. 


C. 


D. 


E. 


F. 




i 


i 


6 


5 


11 


66 






tV 




1 


1 


6 




^ 




1 




1 


6 



Analysis. — ^Find the proportional parts as in Case I.: they arc 
11, 1 and 1. Bat we are to take 66 bushels of oats in the mix- 
ture; hence, each proportional number is to be taken 6 times; 
that is, as many times as there are units in the quotient of 
66 -7- 11. 

Rule.- -I. Find the proportional nuvnbers as in Case I, 
and torite each opposite its simple: 

■ II. Find the ratio of the proportional number correspond- 
ing to the given simple^ to the quantity of thai simple to he 
taken, and multiply each proportional number by it. 

Note. — If we multiply the numbers in either or both of the 
colnnins C or D by any number, the piopoiUoii oi \.\v6 TLWXE&scta Ssi 
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oolunm E will be changed Thus; if we muliiplj oolomn D by 1% 
we shall have 60 and 12, and the ntimbeis in oolomn E become 
00, 12 and 1, numbers which will fulfil the conditions of the queetioiL 

Examples. 

1. What quantity of teas at 12s. 10s. and 6s. most be 
mixed with 20 pounds, at 4s. a pound, to make the nilzture 
worth 8s. a pound? 

2 now many pounds of sugar, at 7 cents and 11 cents a 
pound, must be mixed with 15 pounds, at 12 cents a pound, 
so that the mixture may be worth 10 cents a pound? 

3. How many gallons of oil, at 7s., Ts. 6d., and 9s. a 
gallon, must be mixed with 24 gallons of oil, at 9s. 6cL 
a gallon, so as to form a mixture worth- ^s. a gallon? 

4. Bought 10 knives at $2 each : how many must be bought 
at«$f each, that the average price of the whole shall be $l|f 

5. A grocer mixed 50 lb. of sugar worth 10 cents a pound, 
with sugars worth 9 J cents, t J cents, T cents, and 5 cents a 
pound, and found the mixture to be woHh 8 cents a pound: 
how much did he take of each kind ? 

CASE III. 

333. When the quantity of the mixture is given. 

1. A silversmith has four sorts of gold, viz., of 24 carats 

iine, of 22 carats fine, of 20 carats fine, and of 15 carats fine; 

he would make a mixture of 42 ounces of 11 carats fine : how 

much must he take of each sort ? 






A. 


B. 


C. 


D. 


E 


P. 
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H. 
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i 


i 


7 


5 
2 


3 
2 


15 
2 
2 


30 
4 
4 


— ' 


+ 
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2 






2 


4 



PROPORTIOWAL PARTS. 



15 + 2 + 2 4- 'a = ^1 \ ^^-^^1 = 2, 
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Rule. — I. Find the proportional parts as in Case I. : 
II. Divide the quantity of the mixture by the sum of the 
pi'oportional parts^ and the quotient will denote how many 
times each part is to be taken. Multiply the parts separately 
by this quotient, and each product will denote the quantity of 
the corresponding simple. 

Examples. 

1. A grocer has teas at 5s., Gs., 8s., and 9s. a pound, ana 
wishes to make a compound of 88 lb., worth 7s. a pound : hovt 
much of each sort must be taken? 

2. A liquor dealer wishes to fill a hogshead with water, 
and with two kinds, of brandy at $2.50 and 3.00 per gallon, 
60 that the mixture may be worth $2.25 a gallon: in what 
proportions must he mix them? 

3. A person sold a number of sheep, calves, and lambs, 40 
m all, for $48 : how many did he sell of each, if he received 
for each calf $lf, each sheep $1^, and each lamb $|? 

4. A merchant sold 20 stoves for $lJo ; for the largest 
size he received $19 each, for the middle size, $t, and for the 
small size, $6 : how many did he sell of each kind ? 

5. A vintner has wines at 4s., 6s., 8s., and 10s. per gallon ; 
he wishes to make a mixture of 120 gallons, worth 5s. per 
gallon : what quantity must he take of each ? 

6. A tailor has 24 garments, worth $144. He has coats, 
pantaloons, and vests, worth SI 2, $5, and $2 each, respect- 
ively ' how many has he of each ? 

7. A merchant has 4 pieces of calico, each worth 24, 22 
20, and 15 cents a yard: how much must he cut from each 
piece to exchange for 42 yards of another piece, worth 17 
cents a yard? 

8. A man paid $70 to 3 men for 35 days' labor ; to the 
first he paid $5 a day, to the second, $1 a day, and to the 
third, $} a day: how many days did cac\\ \vi\iOT*l 



808 cusroM-HOUss busikbss. 



CUSTOM HOUSE BUSINESS. 

334. All merchandise imported into the United States, most 
bo landed at certain ports, called Ports of Entry. On each 
merchandise the Qeneral Qoyemment has imposed a greater or 
less tax, called a duty, 

335. A Port of Entry is a port where foreign merchandise 
may be deli?cred, and where there is a Ciistom4ioa8e for ap- 
})raisement and the payment of duties. 

336. Tonnage Duties are taxes levied on yessels, accordii^ 
to their size, for the priyil^e of entering ports. 

337. AH duties, levied by law, on imported goods, are of two 
kinds : specific and ad valorem, 

338. Specific Duty is a certain snm levied on a particolar 
kind of goods named; as so' much per square yard on cot- 
ton or woolen goods, so much per ton weight on iron, &c 

339. Ad Valorem Duty is a certain rate per cent, on the 
invoice. 

340. An Invoice is an inventory of goods to be la4dod, 
directed to the person who imports them, and stating their 
cost at the place from which they were exported. Thus, an 
ad valorem duty of 15% on English cloths, is a duty of 16% 
on, the cost of the cloths imported from England. 

341. The revenues of the country are under the general 
direction of the Secretary of the Treasury, and to secure their 
faithful collection, the government has appointed various ofiBcers 
at each port of entry, or place where goods may be landed. 

342. The laws of Congress provide, that the cargoes of all 
vessels • freighted with foreign goods or merchandise, shall be 
weighed or gauged by the custom-house officers at the port 
to which they are consigned. As duties are only to be paid 
722 the articles, and not on t\ie bon^^, c.^ks, wid bags whicli 
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contain them^ certain deductions are made from the'Weights and 
measures, called Allcmances, 

Gross Weight is the entire weight of the goods, together 
with that of the casks, bags, and boxes which contain 
them. 

Net Weight is what remains after all deductions are mado 

Draft was an allowance formerly made from the gross 
weight, but it is now abolished by law. 

Tare is an allowance made for the weight of the boxes, 
barrels, or bags contlCining the commodity, and is of three 
kinds : 1st, Legal tare ; 2d, Costomary tare ; and, 3d, Actual 
tare, or such p.s is found by removing the goods and actually 
weighing the casks and boxes in which they are contained* 

In estimating the allowance for tare on all chests, boxes, 
cases, casks, bags, or other envelope or covering, of all ar- 
ticles imported liable to pay duty, where the original invoice 
is produced at the time . of making the entry, and the tare 
shall be specified therein, it shall be lawful for the Collector, 
if he shall see fit, to estimate the said tare according to the 
saidjnvoice : but in all other cases the real tare shall be 
allowed, and may be ascertained by such regulations as the 
Secretary of the Treasury may from time to time prescribe. 

On liquors in casks, customary tare is sometimes allowed on 
the supposition that the cask is not full, or what is called its 
actual wants; and then an allowance of 5 per cent, for leakage. 

A tare of 10 per cent, is allowed on porter, ale, and beer, 
in bottles, on account of breakage, and 5 per cent, on all other 
liquors in bottles. At the custom-house, bottles of the com 
mon size are estimated to contain 2f gallons the dozen. For 
tables of Tare and Duty, see Ogden on the Tariff of 1842. 

Examples. 
1. What is the net weight of 25 hogsheads of sugar, the 
gTQ^ weight being 66 cwt. 3 qr. 14 lb.; the actual tare, 
11 lb. i)er hogshead. 



11 = 276 lb. 


aoL 

66 

- - 2 


qr. 

3 

3 


14 gross. 
tare. 




Ans. 64 





14 net 
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25 X 



2. If the actual tare be 4 lb. per hundred, what will 1^ 
the tare on 6 T. 2 cwt 3 qr. 14 lb. ? 

Tare for 6 T. or 120 cwt = 480 lb. 
2 cwt. =s 8 
3qr. = 3 
141b. ^ OH 
Tare - - 491f| lb. 

3. What will be the cost of 3 hogsheads of tobacco at 
19.47 per cwt. net, the gross weight and actual tare being of 

cwt qr. lb* lb. 

No. 1 - - 9 3 24 - - tare 146 

« 2 - - 10 2 12 - - « 150 

" 3 . . 11 1 24 - - " 158 

4. At 21 cents per lb., what will be the cost of 5 hhd. of 
coffee, the actual tare and gross weight being as follows: 

No. 





ctot. 


qr. lb. 


lb. 


1 


... 6 


2 14 


. . ' tare 94 


3 


. * . 9 


1 20 


: • . ■ " 100 


8 


. - . 6 


2 22 


- - - " 88 


4 


- - - 7 


2 24 


... «' 89 


5 


... 8 


13 


- . - « 100 



5. What is the net weight of 18 hhd. of tobacco, each 
weighing gross 8 cwt 3 qr. 14 lb.; actual t.are 16 lb. to 
the cwt? 

6. What ic the net weight and value of 80 kegs of figs, 
gross weight 7 T. 11 cwt 3 qr., actual tare 12 lb. per cwt, 
at $2.31 per cwt ? 

7. A merchant bought 19 cwt 1 qr. 24 lb. gross, of to- 
bacco, at $24.28 per cwt; and 12 cwt 3 qr. 19 lb. gross, 
at $28.56 per cwt ; the actual tare of the former was 149 lb., 
'^nd the latter, 49 lb.: what did tke tohacco cost him, net? 
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8. A grocer bought 17|^ hhd. of sugar, each 10 cwt 1 qr. 
14 lb., tare 11 lb. per cwt. : what is the value at $7.50 per 
cwt. net? 

9. A merchant bought 7 hogsheads of molasses, each weigh- 
ing 4 cwt. 3 qr. 14 lb. gross ; tare 7 lb. per cwt. in addition to 
8 lb. per hogshead, and damage in the whole 99J lb. : what 
is the value at $8.45 per cwt. net? 

10. The net valuer of a hogshead of Barbadoes sugar was 
$22.50 ; the custom and fees $12.49, freight $5.11, factorage 
$1.31; the gross weight was 11 cwt. 1 qr. 15 lb., actual tare 
ll-J- lb. per cwt. : what was the sugar rated at per cwt. net, 
in the bill of parcels ? 

11. I imported 87 jars of Lucca oil, each containing 47 
gallons: what did the freight come to at $1.19 per cwt. net, 
reckoning 1 lb. in 11 lb. for actual tare, and 9 lb. to the gallon ? 

12. A grocer bought 5 hhd. of sugar, each weighing 13 
1 qr. 12 lb., at 7^ cents a pound ; the tare was 1^ lb. per cwt., 
in addition to 5^ per cent. : what was the cost of the net 
weight? 

13. A wholesale merchant receives 450 bags of coffee, each 
weighing 76 lbs. ; the actual tare was eiglit per cent, and the 
invoice price 10^'cents per pound. He sold at an advance of 
33 J per cent. : what was his gain, and what his selling price ? 

14. A merchant imported 176 pieces of broadcloth, each 
piece measjiring 46J yd., at $3.25 a yard: what will be the 
duty at 30 per cent. ? 

15. What is the duty on 54 T. 13 cWt. 3 qr. 20 lb. of irdh, 
invoiced at $15 a ton, and the duty 33^ per cent? 

16. What' will be the duty on 225 bags of coffee, each 
weighing gross 160 lb., invoiced at 6 cents per pound; 2 per 
cent, being the actual tare, and 20 per cent the duty ? 

17. What duty must be paid on 275 dozen bottles of claret, 
estimated to contain 2|- gallons per dozen, 5 per cent, being 
allowed for breakage, and the duty being 35 cents pef gallon ? 
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18. A merchant imports 175 cases of indigo, each case 
weighing 19G lb. gross; 15 per cent is the actual tare^ 
and the duty 5 cents per pound: what duty must he pay on 
the whole ? 

19. What is the tare and duty on 75 casks of Epsom 
salts, each weighing gross 2 cwt 2 qr. 24 lb., and inyoiced 
at 1) cents x)er pound, the actual tare being 11 per cent 
and the rate of duty 20 per cent ? 



TONNAGE OF VESSELS. 

343. There are certain cnstom-honse charges on yessels, 
which are made according to their tomiage. The tonnage of 
a vessel is the number of tons weight she will carry, and tiiis 
is determined by measurement. 

[From the ** Digest," bj Andrew A. Jonce, of tlie N. T. OoBtom-boase.] 

Customrh^use charges on all ships or vessels entering from any fmi§n 
port or place. 

Ships or vetsscls of tho United States, having three-fourths of 
the crew and all the officers American dtizenfif, per ten, • |0.06 

Ships or vessels of nations entitled by treaty to enter at the 
same rate as American vessels, .06 

Ships or vessels of the United States not having three-fonrths 
of the crew as above, .60 

On foreign ships or vessels other than those entitled by treaty, .50 

A^dditional tonnage on foreign vessels, denominated light- 
money, JJO 

Licensed coasters are also liable once in each year to a dnty of 50 
cents per ton, being engaged in a trade from a x>ort in one State to 
a port in another State, other than an adjoining State, unless the 
officers and three-fonrths of the crew are American citizens; to asoer 
tain which, the crews are always liable to an examinatiun by an 
officer. 

A fordgn vessel is not permitted to carry on the coasting trade; 
but having arrived from a foreign port with a cargo consigned to 
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nore than one port of the United States, she may proceed coastwise 
prith^ certified manifest until her voyage is completed. 

344. The govenunent estimate the tonnage according to one 
•ule, while the ship-carpenter, who builds the vessel, uses an- 
>t]ier. 

Government Hnle. — I. Jfeoswre, in feet, above the upper, 
deck the length of the vessel, from the fore-part of the main 
4em to the after-part of the stem-post. Then measure the 
breadth taken at the vndest part above the main vxde on the 
outside, and the depth from the under-side of the deck-plank 
lo the ceiling in the hold: 

II. From the length take three-fifths of ' the breadth, and 
multiply the remainder by the breadth and depth, and the 
product divided by 95 unll give the tonnage of a single- 
decker; and the same for a double-decker, by merely making 
the depth equal to half the breadth. 

Carpenters' Rule. — MiUtiply together the leiigth of the 
keel, the breadth of the main beam, and the depth of the 
hold, and the product divided by 95 urill be the carpenters^ 
tonnage for a single-decker ; and for a double-decker, deduct 
from the depth of the hold half the distance between decks. 

Examples. 

1. What is the government tonnage of a single-decker, 
whose length is T5 feet, breadth 20 feet, and depth IT feet? 

2* What is the carpenters' tonnage of a single-decker, the 
length of whose keel is 90 feet, breadth 22 feet 7 inches, and 
depth 20 feet 6 inches? 

3. What is the carpenters' tonnage of a steamship, double 
dec^r, length 154 feet, breadth 80 feet 8 inches, and depth, 
after deductmg Aalf between decks, 14 feet 8 inches ? 

4. What is the carpenters' tonnage of a double-decker, its 
length 125 feet, breadth 25 feet 6 inches, deptli of hold 34 
feet^ and distance between decks 8 feet? 
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GENERAL AVEBAQE. 

3 15. Average is a tenn of commerce signifyiiig a contribatioB 
by iodiyiduals, where the goods of a particular merchant an 
thrown overboard m a storm, to save the ship from ankiDg; 
or where the masts, cables, anchors, or other famitore of the 
uhip are cut away or destroyed, for the preservation of the 
vesseL In these and like cases, where any sacrifices are de- 
liberately made, or any expenses volontarily incorred, to pre- 
vent a total loss, such sacrifice or expense is the proper 
su))jcct of a general contribution, and onght to be rataUj 
borne by the owners of the ship, the fireight, and the cargo, 
so that the loss may fall proportionably on alL The amount 
sacrificed is called the jettison. 

346. Average is either general or particular ; that is, it is 
either chargeable to all the interests, viz., the ship, the freight, 
and the cargo, or only to some of them. As when losses 
occur from ordinary wear and tear, or from the perils mcident 
to the voyage, without being voluntainly incurred ; or when 
any particular sacrifice is made for the sake of the ship only, 
or the cargo only, these losses must be borne by the parties 
immediately interested, and are consequently defrayed by a 
particular average. There are also some small charges, called 
petty or accustomed averages, one-third of which is usually 
charged to the ship, and two-thirds to the cargo. 

No general average ever takes place, except it can be shown 
that the danger was imminent, and that the saorifice was 
made indispensable, or was supposed to be so, by the caj^tain 
and officers, for the safety of the ship. 

347. In different countries different modes are adopted of 
valuing the articles which are to constitute a general average,. 
In general, however, the value of the freightage is held to be 
the clear sum which the ship has earned after seamen's wages, 
pUotago, and all such other charges as come onder the name 
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f petty charges, are deducted ; one-third, and in some cases 
ne-half, being deducted for the wages of the crew. 

The goods lost, as well as those saved, are valued at the 
rice they would have brought, in ready money, at the place 
f delivery, on the ship's arriving there, freight, duties, and 
U other charges being deducted : indeed, they bear their pro- 
ortions, the same as the goods saved. The ship is valued at 
he price she would bring, on her arrival at the port of de- 
ivery. But when the loss of masts, cables, and other furni- 
ore of the ship is compensated by general average, it is - 
isnal, as the new articles will be of greater value than the 
►Id, to deduct one-third, leaving two-thirds only to be charged 
o the amount to be contributed. 

Examples. 

1. The vessel Good Intent, bound from New York to New 
Means, was lost on the Jersey beach the day after sailing. 
5he cut tfway her cables and masts, and cast overboard a part 
>f her cargo, by which another part was injured. The ship 
vas finally got off, and brought back to New York. 

AMOUNT OF LOSS. 

Goods of A cast overboard, - - - - $500 
Damage of the goods of B by the jettison, * - 200 
Freight of the goods- cast overboard, - - 100 
Cable, anchors, mast, &c., worth - $300 ) 
Deduct one-third, - - - - 100 ) 

Expenses of getting the ship off the sands, - 66 
Pilotage and port duties going in and out] * 

of the harbor, commissions, &c., - ) 

Expenses in port, - - - - • - 25 

* Adjusting the average, 4 

Postage, -...-- . 1 

Total loss, %\\^^ 
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ASnOLSS TO OOMTKIBUTl. 

Ooodfl of A cast oyerboard, $500 

Value of B's goods at N. O., deducting freight, &c., 1000 

II Qf (3>g u a it a 50j 

" of D'fl " " " , " 2OO0 

" of E's " " " ' " 5000 

Value of the ship, 2000 

Freight, after deducting one-third, - - - - 800 

$11800 
Then, 

Total value : total loss : : 100 : per cent, of loss. 
$11800 : 1180 : : 100 : 10 ; 

hence, each loses 10 per cent, on the value of his interest in 
the cargo, ship, or freight. Therefore, A loses $50 ; B, $100; 
C, 60 ; D, $200 ; E, $500 ; the owners of the ship, $280— in 
all, $1180. Upon this calculation, the owners arQ to lose 
$280 ; but they are to receive their disbursements from the 
contribution : viz., freight on goods thrown overboard, $100 ; 
damages to ship, $200 ; various disbursements in expenses, 
$180 ; total, $480 ; and deducting the amount of contribution, 
they will actually receive $200. Hence, the account will stand: 

The owners are to receive $200 

A loses $500, and is to contribute $50 ; hence, he } -j. 

receives ) 

B loses $200, and is to contribute $100 ; hence, ) 

he receives . f 

Total to be received, • - $*160 



0, D, and E, have lost nothing, and are to pay 
Total actually -^CAd. 
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COINS AND CURRENCIES. 

348. OoiNs are pieces of metal, of gold, silver, or copper, 
:>f fixed yalaes, and impressed with a public stamp prescribed 
bj the conntry where they are made. These are called specie, 
and are generally declared to be a legal tender in payment of 
debts. The Constitution of the United States provides, that 
the value of gold and silver coins shall be fixed by act of 



The coins of a country, and those of foreign countries hav- 
ing a fixed value established by law, together with bank-notes 
redeemable in specie, make up what is called the Currency. 

349. A Foreign coin may be said to have four values : 

1st. The intrinsic value, which is determined by the amount 
of pure metal wMch it contains: 

2d. The Custom-house, or legal value, which is fixed by law : 

3d. The mercantile value, which is the amount it will sell 
for in open market: 

4tli. The exchange value, which is the value assigned to it 
In buying and selling bills of exchange between one country 
and another. 

Let us take, as an example, the English pound sterling, 
which is represented by the gold sovereign. Its intrinsic value, 
as determined at the Mint in Philadelphia, compared with our 
gold eagle, is 14.861. Its legal or custom-house value is 
)4.84. Its commercial value, that is, what it will bring in 
Wall-street, New York, varies from 14.83 to 14.86, seldom 
reaching either the lowest or highest limit. The exchange 
value of the English pound, is $4.44|^, and was the legal value 
before the change in our standard. This change raised the 
legal value of the pound to $4.84 ; but merchants, and dealers 
in exchange, preferred to retain the old value, which became 
nominal, and to add the difference in the form of a premium 
on exchange^ which is explained in Art. 365. For the values 
of the various coins, see Table, page 406 
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EXCHANQE. 

350. Exchange is a term whicli denotes the payment of 
money by a person residing in one place to a person residing 
in another. The payment is generally made bj means of a 
bill of exchange. 

351. A Bill of Exchange is an open letter of request 
fiom one person to another, desiring the payment to a third 
party named therein, of a certain sum of money to be paid at 
a specified time and place. Of a bill of exchange three cojMea 
are made, and are called a. set of exchange. They are sent 
by different ways to the drawee, so that in case one is lost, 
another may reach him. There are always three parties to a 
bill of exchange, and generally four : 

1. Ho who writes the open letter of request, is called the 
draioer or maker of the bill ; 

2. The person to whom it is directed, is called the drawee; 

3. The person to whom the money is ordered to be paid is 
called the payee ; and 

4. Any person who purchases a bill of exchange is called 
the buyer or remitter. 

352. Bills of exchange are the proper money of commerce. 
Suppose Mr. Isaac Wilson, of the city of New York, ships 
1000 bags of cotton, worth iBGOOO, to Samuel Johns & Co., 
of Liverpool ; and at about the same time William James, of 
New York, orders goods from Liverpool, of Ambrose Spooner, 
to the amount of six thousand pounds sterling. Ndw, Mr 
Wilson draws a bill of exchange on Messrs. Johns & Co., in 
hho following form, viz. : 



Exchange for £6000. New York, July 30th, 1846. 

Sixty days after sight of this my first Bill of Exchange 
(second and third of the same date and tenor unpaid), pay to 
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J)ayid C. Jones, or order, six thousand pounds sterling, with 
or without further notice. Isaac Wilson. 

Messrs. Samuel Johns &; Co. J 
Merchants^ Liverpool. ) 

Let us now suppose that Mr. James purchases this bill of 
David C. Jones, for the purpose of sending it to Ambrose 
Spooner, of Liyerpool, whom he owes. We shall then have 
oU the parties to a bill of exchange ; viz., Isaac Wilson, the 
maker or dratoer ; Messrs. Johns & Co., the drawees; David 
C. Jones, the payee; and William James, the buyer or re- 
mitter. 

353. A bill of exchange is called an inland hillf when the 
di^wer and drawee both reside in the same country ; and wheu 
they reside in different countries, it is called a foreign MIL 
Thug, all bills in which the drawer and drawee reside in the 
United States, are inland bills ; but if one of them resides in 
England or France, the bill is a foreign bill. 

354. The time at which a bill is made payable varies, and 
ia a matter of agreement between the drawer and buyer. 
They may either be drawn at sight, or at a certain number of 
days after sight, or at a certain number of days cfter date. 

355. Days OF Grace are a certain number of days granted 
to the person who pays the bill, after the time named in the 
bill has expired. In the United States and Great Britam 
three days are allowed. 

356. In ascertaining the time when a bill, payable so many 
days after sight, or after date, actually • falls due, the day of 
presentment, or the day of the date, is not reckoned. When 
the time is expressed in months, calendar months are always 
tmderstood. 

If the month in which a bill falls due is shorter than the 
one iu which it is dated, it is a rule not to- go on into the 
next month. Thus, a bill drawn on the 28th, 29tfa, 30th, or 
3l8t of December, payable two months after date, falls due 

14 
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on the last of Febraary, except for the days of grace, and 
wonld be actaally due on the third of Ufaich. 

INDOBSING BILLS. 

357. In examming the bill of exchange drawn by Isaac 
Wilson, it will be seen that Messrs. Johns & Co. are requested 
to pay the amount to David C. Jones, or order; that is, 
t»ither to Jones or to any other person named by hinL If Mr. 
Jones simply writes his name on the back of the bill, he is 
Bald to indorse it in Nankj and the drawees must pay it to 
any rightful owner who presents it. Such rightful owner is 
called the holdtr, and Mr. Jones is called the indoraer. 

If Mr. Jones writes on the back of the bill, oyer his signa- 
ture, " Pay to the order of William James,'' this is called a 
special indorsement^ and William James is the indorsee, and 
he may either indorse in blank, or write over his signature, 
"Pay to the order of Ambrose Spooner," and the drawees, 
Messrs. Johns & Co., will then be bound to pay the amount 
to Mr. Spooner. 

A bill drawn payable to bearer, may be transferred by mere 
delivery. 

ACCEPTANCE. 

358. When the bill drawn on Messrs. Johns & Go. is pre- 
sented to them, they must inform the holder whether or not 
they will pay it at the expiration of the time named. Their 
agreement to pay it is signified by writing across the face of 
the bill, and over their signature, the word "accepted," and 
they are then called the acceptors. 

UABILITIES OF THE PARTIES. 

359. The drawee of a bill does not become responsible fur 
its payment until after he has accepted. On the presentation 
of the bill, if the drawee does not accept, the holder should 
immediately take means to have the drawer and all the in- 
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aorsers notified. Such notice is called a protest, and is given 
by a public officer called a notary, or notary public. If the 
Indorsers are not notified in a reasonable time, they are not 
responsible for the amount of the bill. 

If the drawee accepts the bill, and fails to make the pay- 
ment when it becomes due, the parties must be notified as 
before, and this is called protesting the bill for non-payment. 
If the indorsers are not notified in a reasonable time, they are 
not responsible for the amount of the bill. 

PAR OP EXCHANGE — COURSE OP EXCHANGE. 

360. The intrinsic par of exchange, is a term used to com- 
pare the coins of diflferent countries' with each other, with re 
spect to theur intrinsic values ; that is, with reference to the 
amount of pure metal in each. Thus, the English sovereign, 
which represents the pound sterling, is intrinsically worth 
(4.861 in our gold, taken as a .standard, as determined at the 
Mint in Philadelphia. This, therefore, is the value at which 
the sovereign should be reckoned, in estimating the par of ex- 
change. 

361. The commercial par of exchange is a comparison of 
the coins of different countries according to their market value. 
Thus, as the market value of the English sovereign varies from 
$4.83 to $4.85 (Art. 349), the commercial par of exchange 
will fluctuate. It is, however, always determined when we 
know the value at which the foreign coin sells in open market. 

362. The course of exchange is the variable price which is 
paid at one place for bills of exchange drawn on another 
riie course of exchange differs from the intrinsic par of ex- 
cliange, and also from the commercial par, in the same way 
that the market price of an article differs from its natural 
price. The commercial par of exchange would at all times de- 
termine the course of exchange, if there were no fluctuations 
ui trade. 
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363. When the market price of a foreign bill is above the 
commercial par, the exchange is said to be at a premium^ or 
in favor of the foreign place, because it indicates that the 
foreign place has sold more than it has bought, and that 
specie mnst be shipped to make np the difference. When the 
market price is hdow this par, exchange is said to be Mme 
var^ or in favor of the place where the bill is drawn. Such 
place will then be a creditor, and the debt must be pidd in 
specie or other property. It should be observed, that a favor- 
able state of exchange is advantageous to the buyer, but not 
to the seller, whose interest, as a dealer in exchange, is identi- 
fied with that of the place on which the bill is drawn. 

INLAND BILLS. 

364. We have seen that inland bills are those in which the 
drawer and drawee both reside in the same country (Art. 353). 

Examples. 

1. A merchant at New Orleans wishes to remit to New 
York $8465, and exchange is IJ per cent, premium : how 
ranch must he pay for such a bill? 

2. A. merchant in Boston wishes to pay in Philadelphia 
18146.50 ; exchange between Boston and Philadelphia is IJ 
per cent, below par : what must he pay for a bill ? 

3. A merchant in Philadelphia wishes to pay $9876.40 ifl 
Baltimore, and finds exchange to be 1 per cent, below par; 
what must he pay for the bill ? 

4. What must be paid for a draft of $10000, payable 60 
days after sight, on St. Louis, exchange being at a premium 
of |"/o, interest being charged at 6Vo? 

5. What amount of exchange on New Orleans can be 
bought for $14815, the discount being JVo? 

G. For what amount must a bill of exchange, at 30 days, bo 
drawn, for which I paid $9650, discount IVo, and the interest 
being 6Vo? 
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ENGLAND. 

365. It has been stated that exchanges between the 
United States and England are made in pounds, shillings and 
pence, and that the exchange value of the pound sterling is 
reckoned at $4.44f = 4.4444 + ; that is, this value is the base 
on which the bills of exchange are drawn. Now this value 
being below both the commercial and intrinsic value, the drawers 
of bills increase the course of exchange so as to make up 
this deficiency. 

For example, if we add to the exchange value of the 
pound, 9 per cent., we shall have its commercial value, very 
nearly. 

Thus, exchange value, - - - = $4.4444 + 

Nine per cent., = .3999 + 

which gives, ... - 14.8443 
and this is the average of the commercial value, very nearly 
Therefore, when the course of exchange is at a premium of 
9 per cent., it is at the commercial par; and as between 
England and this country, it would stand near this point but 
for the fluctuations of trade and other accidental circumstances 

Examples. 

1. A merchant in New York wishes to remit to Liverpool 
£116*1 10s. 6d., exchange being at 8| per cent, premium- 
how much must he pay for the biP m United States money ? 

First, £1167 10s. 6d. - - - = ieil6T.525 

Multiply by 8J per cent., - - .085 

The product is the premium - - * = 99.239625 

This product added, gives - - iei266.l64625 

which, reduced to dollars and cents, at the rate of $4.44| to 
the pound, gives $5630.008+, the amount which must be paid 
for the bill in dollars and cents. 

2. A merchant has to remit jS36194 8s. 9d. to London: 
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how much most he pay for a bill in dollars and cents, ex- 
change being 7| per cent, premium? 

3. A merchant in New York wishes to remit to LondoD 
167894.25, exchange being at a premium of 9 per cent. : what 
will be the amount of his bill in pounds shiDu^ and pence? 

Note. — Add the amonnt of the premium to the exchange Yalne d. 
the pound ; tIz., $444}, which, in this case, gives (4.84444 ; and th n 
divide the amount in dollars hy this sum, and the quotient will be 
the amoant of the bill in pounds and the decimals of a po>ond 

4. A merchant in New York owes £1256 18s. 9d. in Lou- 
don ; exchange at a nominal premium of 7| per cent. : how 
much money, in United States currency, will be necessary to 
purchase the bill? 

5. I have $947.86, and wish to remit to London iS364 18s. 
8d., exchange being at S\ per cent. : how much additional 
money will be necessary? 

6. Beceived, on consignment from London, an inyoice of 
English cloths amounting to iS1569 10s. The duties thereon 
amounted to $416 ; storage, cartage, and insurance, amounted 
to $85. The cloths were sold at an advance of 26 per cent. 
on the invoice. Supposing the conmiission 2J per cent., and 
the premium of exchange 12 per cent., what would be the face 
of the bill of exchange that would cover the net proceeds? 

FRAKCE. 

366. Accounts in Prance, and the exchange between France 
and other countries, are all kept in francs and centimes, which 
are hundredths of the franc We see, firom the table, that the 
value of the franc is 18.6 cents, which gives, very nearly, 5 
francs and 38 centimes to the dollar. The rate of exchange is 
computed on the value 18.6 cents, but is often quoted by stat- 
11^ the value of the dollar in francs. Thus, exchange on Paris 
is said to be 5 francs 40 centimes ; that is, one dollar will buy 
a faOl on Paris of 5 francs and 40 hundredths of a franc 
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Examples. 

1. A merchant in New York wishes to remit 161556 franco 
to Paris, exchange being at a premium of IJ per cent.: what 
will be the cost of his bill in dollars and cents ? 

. Commercial value of the franc, - - 18.6 cents, 
Add IJ per cent., ... - .279 

Gives value for remitting, - - - 18.879 cents; 
then, 167556 X 18.879 = $31632.89724, 

wbich is the amount to be paid for the bill. 

2. What amount, in- dollars and cents, will purchase a bill 
on Paris for 86978 francs, exchange being at the rate of 6 
francs and 2 centimes ta the dollar? 

First, 86978 -5- 5.02 = $17326.29, the amount, nearly. 

Is this bill above or below par? What per cent.? 

8. How much money must bo paid to purchase a bill of 
exchange on Paris for 68097 francs, exchange bemg 3 per cent, 
below par? 

4. A merchant m New York wishes to remit $16785.25 to 
Paris ; exchange gives 5 francs 4 centimes to the dollar : how 
much can he remit in the currency of Paris? 

HAMBURG. 

367. Accounts and exchanges with Hamburg, are generally 
made in the marc banco, valued, as we see in the table, at 85 
cents. 

Examples. 

1. What amount, in dollars and cents, will purchase a bH. 
of exchange on Hamburg for 18649 marcs banco, exchange 
l)emg at 2 per cent, premium? 

2. What amount will purchase a bill for 3678 marcs banc6, 
reckoning the exchange value of the marc banco at 34 cents? 
Will this be above or below the par of exchange ? 
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ARBITRATION OP EXCHANGE 

368. Arbitration of Exchange is the method by whinh the 
currency of one country is . changed into that of another, 
through the medium of one or more intervening currftncies, 
with which the first and last are compared.' 
. 369. When there is but one intervening currency, it is callej 
Simple Arbitration; and when there is more than one, it is 
called Compound Arbitration. The method of performing this 
iA called the Chain Rule. 

370. The principle involved in arbitration of exchange is 
simply this : To pass from one system of values through 
several others, and find the true proportion between the first 
and last. 

1. Let it be required to remit 16510 to London, by the 
way of Paris, exchange on Paris being 5 francs 15 centimes 
for II, and the exchange from Paris to London 25 francs and 
80 centimes for £li what will be the value of the remittance 
to London? 

AK..««.-|1 = 6.16 fr«.cs; and 1 fra.c = -^ 

25.80 

If $1 were remitted to Paris, it would produce there 5.15 francs; 
and if 1 franc were remitted from Paris to London, it would pro- 
duce there • 

25.80 

But $6570 are remitted to Paris; hence, they produce there 
6570 X 5.15 francs; and this amount is remitted to London; hence, 
it produces there, 

6570 X 5.15 X -^ = £1811 9s. Ofd. 
25.80 

R\ile.— I. Find the value of a single unit of each of tkt 
moneys named, in the money of the place next named : 

IL Multiply the sum to be remitted by these vdLues in 
mccession, and the product vrUl be the equivalent in the 
fioney of the place to which the remittance is to be made. 
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Examples. 

1. A merchant wishes to remit $4888.40 from New York to 
London, and the exchange is at a premium of 10 per cent. 
He finds that he can remit to Paris at 5 francs 15 centimes 
to the dollar, and to Hamburg at 35 cents per marc banco 
IS^ow, the exchange between Paris and London is 25 francs 80 
centimes for £1 sterling, ^d between Hamburg and London 
13| marcs banco for ^1 sterling : how had he better remit? 

OPERATION. 

Ist. To Iiondon direct. 
14888.40 X 7.^1^7 = £1000. 



1.03 



2d. Through Paris. 



4888.40 X H? X -J—= £91b.1Sb2 = £916 16s. 81d. 
1 tUi 
5.16 



3d. Throngh Hamburg. 
$4888.40 X .^ X T^?Tj = £1015.ni = iei015 15s. 5d. 

Hence, the best way to remit is through Hamburg, then 
direct ; and the least advantageous, through Paris. 

2. A merchant in New York wishes to transmit 11500 lo 
Vienna, through London and Hamburg: what will be the 
value when received, if £1 = $4.86, £1 = 14 marcs banco, and 
6 marcs banco = 8 florins ? 

3. A merchant at Natchez wishes to pay $10000 m Boston 
He transmits through New Orleans and New York. From 
Natchez to New Orleans exchange is J% premium, from New 
Orleans to New York fVo discount, and from New York to 
Boston y/o discount : by this exchange, what amount at Natchez 
will pay the debt? 
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4. A, of London, draws a bill of iS862 lOs. on B, of Ca^ 
and remits tbe same to C, of Hayre, who, in torn, remits to 
D, of Amsterdam, and D remits to B, of Cadiz : how mnch 
will pay the bill, if 1 Spanish dollar =2 florins and .15, 12 
florins = 26 francs, and 24 f. 15 c = iSl 7 



INVOLUTION. 

• 

371. A powiR or a nukbeb is anj prodoct which arisee 
from moltipljing the number continually by itself. 

The root, or simple factor, is called the Jirsi p^tver : 
The second power is the product of the root by itself : 
The third power is the product, when the root is taken 3 
times as a factor : 
The fourth power is the product, when it is taken 4 times : 
The fifth power is the product, when it is taken 5 tunes. 

372. The number denoting how many times the root is 
taken as a factor, is called the exponent of the power. It is 
written a little at the right and over the root : thus, if the 
equal factor or root is 3, 

3^ = 3, the 1st power, root, or base. 
3'= 3x3= 9, the 2d power of 3. 
3»=: 3 X 3 X 3 = 27, the 3d power of 3. 
3* = 3 X 3 X 3 X 3 = 81, the fourth power of three, 

373. Involution is the operation of finding the powers of 
numbers. 

Note. — 1. There are three things connected with every power: let, 
The root ; 2d, The exponent ; and 8d, The power or result of the 
mnltiplication. 

2. In finding any power, one multiplication gives the 2d power: 
hence, the number of miUtipUcationa is 1 less iTian tJie exponent. 

Rule. — Multiply the number into itself as many times less 
I as there are units in the exponent, and the last product 
will be the power. 
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Find the power 

1. The square 

2. The square 

3. The square 

4. The square 

5. The square 

6. The square 
1. The square 

8. llie square 

9. The square 

10. The square 

11. The square 

12. The square 

13. The square 

14. The square 
16. The square 
16. The square 
It. The square 



Examples, 
of the following numbers : 



of 4? 
of 15? 
of 142? 
of 463 ? 
of 1340? 
of 24.6 ? 
of .526 ? 
of 3.125 ? 
of .0524 ? 
off? . 
off? 
of J? 
offA? 

ofHf? 
of 7t? 
of 15^T? 
of 225^ ? 



18. The cube of 6? 

19. The cube of 24 ? 

20. The cube, of 125 ? 

21. The cube of 136? 

22. The 4th power of 12 ? 

23. The 5th power of 9 ? 

24. The value of (4.25)«? 
25 The value of (1.8)^ ? 

26. The value of (.45)*^? 

27. The value of (|f)'? 

28. The cube of (|) ? 

29. The 4th power off? 
30.- The value of (2^)'^? 

31. The value of {^y? 

32. The value of (24f)*? 

33. The value of (.25)'^ ? 

34. The value of (142.5)'? 



EVOLUTION. 

374. Evolution is the operation of finding the root of* a 
number ; that is, of finding one of its equal factors. 

375. The Square Root of a number is the factor which, 
multiplied by itself once, will produce the number. 

Thus, 8 is the square root of 64, because 8 x 8 = 64. 

The sign -y/ is called the radical sign. When placed before 
a number, it denotes that its square root is to be extracted : 
Thus, -/S6=6. 

376. The Cube Root of a number is the factor which, mnl' 
tiplied by itself twice, will produce the number. 
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Thus, 3 is tho cube root of 21, because '3 x 3 x 3 = 21 
We denote the cube root by the sign -^ , with 3 wriltc:. 
over it : thus, -^^27, denotes the cube root of 2T, whidi is 
equal to 3. The small figure 3, placed over the radical, is 
called the index of the root. 

The terms Power and jBoo^, are dependent on each other 
tlius, tho poxoer is the product of equal factors ; and the vxX 
is one of the equal factors. 
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377. The Square Root of a number is one of its two equal 
factors. To extract the square root is to find this factor 
The first ten numbers and their squares are : 

1, 2, 3, 4, 5, 6, 1, 8, 9, 10. 
1, 4, 9, 16, 25, 36, 49, 64, 81, 100. 

The numbers in the first line are the square roots of those 
in the second. The numbers 1, 4, 9, 16, 25, 36, &c., having 
two €X(wt equal factors, are called perfect squares. 

A PERFECT SQUARE is a numbcT which has two exact equd 
factors. 

Note. — The square root of a number less than 100 will be iesB 
than 10 ; while the square root of a number greater than 100 will be 
greater than 10: hence, tlie square root of a number expressed by 
one or two figures, is a number expressed \)j one figure. 

378. To find the law of the square of a number. 

Any number expressed by two or more figures may be re 
garded as composed of tens and units. 

1. What. 13 the square of 36 = 3 tens + 6 imits? 
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Anaxysis. — The square of 86 is found opwiAnoN. 

by taking 36, thirty-six times. This is 3 + 6 

done by first taking it 6 nnits times, ^ 3 + 6 

and then f< tens times, and adding the 3x6 + 6' 

products. 86 taken 6 units times, gives 3+3x6 
6^ + 3 X 8; and taken 8 tens times, 3» + 2 (3 X 6) + 6* 
gives 8x6 + 3*; and their sum is, 
3» -h 2 (3 X 6) + 6*: that is, 

Rule. — The square of a number is equal to the square of 
ike tens, phis tunce the product of the tens by the units, plies 
the square of the units, 

379. To find the square root of any number. 

1. Let it now be required to extract the square root of 
2025. 

Analysis. — Since the number contains more than two places of 
figures, its root will contain tens and units. But as the square of 
one ten is one hundred, it follows that the square of the tens of the 
required root must be found in the figures on the left of 25. Hence, 
beginning at the right, we point oflf the number into periods of two 
figures each. 

We then find the root contained in 20 hun- operation. 

dreds, which is 4 tens or 40. We then square 20 25(45 

4 tens, which gives 16 hundred, and then place jg 

16 under the first period, and subtract; this 96^2 5 
takes away the square of the tens, and leaves 42 5 

425, which is twice the product of the tens "by 
the units plus tM square of the units. 

If, now, we double the tens, and then divide the remainder, ex- 
elusive of the right-hand figure (since that figure cannot enter 
into the product of the tens by the units), by it, the quotient will 
be the units figure of the root. If we annex this figure to the root 
and to the augmented divisor, and then multiply the whole divisor 
thus increased by it, the product will be twice the tens by the units, 
plus the square of the units * and hence, we have found both figures 
of the root. 
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Rule. — I. Separate the given number into periods of iw 
figures each, by writing a dot over the place of unii», a second 
over the plhce of hundreds, and so on for each aUemaU 
figure to the left: 

II. Note the greatest square contained in the period on the 
left, and place its root on the rigJU, after the manner of a 
quotient in divisiot}. Subtract the square of this root from 
Ihti first period, and to the remainder bring down the second 
jjeriodfor a dividend: 

III. Double the root thus foimd for a trial divisor, and 
place it on the left of the dividend. Find how many ttmm 
the trial divisor is contained in th$ dividend, exclusive of 
its right-hand figure, and place the quotient in the root, and 
also annex it to the divisor: 

IV. Multiply the divisor thus increased, by the last figyrt 
of the root ; subtract the product from the dividend, and to 
the remainder bring down the next period for a new divi- 
dend: 

V. Double the whole root thus found, for a new trial di- 
visor, and continue the operation as before, until all the 
periods are brought down. 

Examples. 

> 
1. What is the square root of 425104? 

Analysis. — We first place a dot over operation. 

tlio 4, making the right-hand period 04. 42 51 04(652 

We tlien put a dot over tlie 1, and also 36 

Dver the 2, making three periods. 125l[651 

The greatest perfect square in 42 is ^25 

36, the root of which is 6. Placing 6 in \^c\9\9C(M 

the root, subtracting its square from 42, 2604 

and bringing down the next period 51, 

we have 651 for a dividend; and by doubling the root, we have 19 
for a trial divisor. Now, 12 is contained in 65, 5 times. Place 5 
both in the root and in the divisor; then multiply 125 by 6; sub- 
tract the product, and br\ng down the tveid \»eriod. 
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We must now double the whole root 65 for a new trial divisor; 
or we may take the first divisor, after having doubled the last figure 
6 ; then dividing, we obtain 2, the third figure of the root. 

Notes! — 1. The left-hand period may contain but one figure ; each of 
the others will contain two. 

2. If anj trial divisor is greater than its dividend, the correspond 
ng root figure will be a dpher. 

3. If the product of the divisor by any figure of the root exceeds 
the c(»rrespQading dividend, the root figure is too large, and must be 
diminished. 

4. There will be as many figures in the root as there are periods 
hi the given number. 

5. If the given number, is not a perfect square, there will be a 
remainder after all the periods are brought down. In this case, 
periods oi ciphers may be annexed, forming new periods, each of 
which wiU give one decimal place in the root 

2. What is the square root of 758692 ? 



15 86 92(871.029 + 
64 . 



Analysis. — After using all 
the periods of the given num- 
ber, we annex periods pf deci- 
mal ciphers, epch of which gives 
one decimal place in the quo- 
tient. 



What are the square roots of 

8. Square root of 49 ? 

4. Square root of 144 7 

6. Square root of 225 ? 

6. Square root of 2304 7 

7. Square root of 7994 7 

8. Square root of 6215025 7 



161)11 86 
11.69 



1141)11 92 
11 41 



114202)510000 
348404 



1142049)16159600 
15618441 

481159 Rem. 

the following numbers : 

9. -v/19000 = what No. 7 

10. '/2168456 = what No. i 

11. -v/36754=what No. 7 

12. VIOOOOOO = what No.? 

13. -v/96128'= what No.? 

14. V30225 = wlvat"!^^A 
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380. To extract the square root of a fractico. 



1. What is the square root of .6? 
Analysis. — We first annex one cipher, 

to make even decimal places; for, one 
deoimal multiplied hj itself will give 
two places in the product. We then 
extract the root of the first period, 
and to the remainder annex a decimal 
period; and so on, till we have found 
a sufficient numher of decimal places. 

2. What is the square root of ^ ? 

Analysis. — The square root of a 
fraction is equal to the square root of 
the numerator divided hy the square 
root of the denominator. 

3. What is the square root of J? 

Analysis. — When the terms are not 
perfect squares, reduce the common 
fraction to a decimal, and then extract 
the square root of the decimal. 
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.60(.7t4+ 
49 
147)1100 
1029 
1544)7100 

em 

924 rem. 



OPBRATIOV. 



OPSBATION. 

^ = 75 • 

-/!= V?I5 = .8545+ 



Rule. — I. J^ the fraction is a decimal^ point off the 
periods from the decimal point to the right, annexing ciphers 
if necessary, so that each period shall contain two places^ 
and then extract the root as in integral numbers: 

II. If the fraction is a common fraction,^ and its terms 
perfect squares, extract the square root of the numerator and 
denominator separately: 

III. If, after being reduced to their loudest terms, the 
numerator and denominator are not perfect squares, reduce 
the fraction to a decimal, and then extract the square root 
of the resvU. 
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Ex&mples. 
What are the square roots of the following nmnbers ? 



4. Square root of f f ? 

6. Square root of ^^^4 ? 

6. Square root of .0196? 

7. Square root of 6.25 ? 

8. Square root of 278.89 ? 

9. Square root of .205209 ? 

10. Square root of |^? 

11. Square root of ||? 

12. Square root of ^ ? 

13. Square root of 5J ? 
U. Square root of .7994? 
16. Yalue of -/222| ? 



16. Square root of .60794? 

17. Yalue of y.022201 ? 

18. Value of 'v/25.1001 ? 

19. Value of vl9M25 ? 

20. Value of -v/TS"? 

21. Value of vlMf ? 

22. Value of >/T ? 

v/79 

23. Value of y^ ? 

24. Value of y'135 ? 

25. Value of 'y/TiMl 

26. Square root of 6647.5225 ? 

27. Square root of 160048.0036? 



Applications in Square Root. 

381. A TRIANGLE is a plain figure which has three sides and 
three angles. 

If a straight line meets another straight Ime, 
making the adjacent angles equal, each is called a 
right angle ; and the lines are said to be perpen- 
dicular to each othfer. 

382. A RIGHT-ANGLED triangle is one which 
has one right angle. In the right-angled 
triangle ABC, the side AC, opposite the 
right angle B, is called the hypothenuse ; 
the side AB, the base; and the side BC, 
the perpendicular. 

383. A SQUARE is a figure bounded by four equal 
right angles to each other. 

384. In a right-angled triangle the squats dsaraS^^ 
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lijpothcnusc is equal to the sum of the sqoares described on m 
the other two sides. 

Thus, if AGB be a right-angled 
triaiigle, right-angled at G, then 
will the large square, D, described 
in the hjpothenuse AB, be equal 
tc the sum of the squares F and 
E, described on the sides AC and 
CB. This is called the carpenter's 
theorem. By counting the small 
squares in the large square D, 
you will find their number equal 
to that contained in the small 
squares F and B. In this triangle 

the hypothenuse AB = 6, AC = 4, and CB = 8. Any num- 
bers having the same ratio, as 5, 4, and 3, such as 10, 8, and 
6 ; 20, 16, and 12, &c., will represent the sides of a right- 
angled triangle. 

385. When the base and perpendicular are known, to find the 
h3rpothenu8e. 

Analysis. — Wishing to know the distance from 
A to the top of a tower, I measured the height 
of the tower, an^ found it to be 40 feet ; also the 
distance from A to B, and found it 80 feet: what 
was the distance from A to 0? 

AB = 80; AB3=802 = 900 

BO = 40; B0« = 40^ = 1600 

A02=AB2+B03 = 900 + 1600 
AG = %/2500 = 60 feet 




Rule. — Sqtiare the base and square the perpendicular, add 
the results, and then extract the square root of their sum. 

386. To find one side, when we know the hypothentuie and 
the other side. 

1. The length of a ladder which will reach from the middle 
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oT a street 80 feet wide to the eaves of a house, is 50 feet : 
'^^Lat is the height of the house ? 

Analysis. — Since the square of the length of the ladder is equal 
to the sum of the squares of half the width of the street and the 
lieight of the house, the square of the length of tlie ladder dircic 
ialied by the square of half the width of the street, will be eqrtE. 
to the square of the height of the house : hence, 

Rule. — Square the hypothenuse and the knovm side, and 
take the difference; the square root of the difference vxiU be 
ike other side. 

Examples. 

/^ 1. A general having an army of 111649 men, wished to 
form them into a square : how many should he place on each 
front ? 

y^a. In a square piece of pavement there are 48841 stones, 
of equal size, one foot square : what is -the length of one side 

/the pavement? 
3. In the center of a square garden, there is an artificial 
circular pond, covering an area of 810 square feet, which is -^ 
of the whole garden : how many rods of fence will inclose the 
garden? 

-V4. Let it be required to lay out 61 A. 2R. of land in the 
form of a rectangle, the longer side of which is to be tjirce 
times as great as the less : what is its length and width ? 

■-*" 6. A farmer wishes to set out an orchard of 3200 dwarf 
pear-trees. He has a field twice as long as it is wide, which 
he appropriates to this purpose. He sets the trees 12 feet 
apart, and in rows that are likewise 12 feet apart : how 
many rows will there be, how many trees in a row, and how 
much land will they occupy? 

\^ d. There is a wall 45 feet high, built upon the bank of a 
stream 60 feet wide : how long must a ladder be that will 
reach from the one side of the stream to the top of the wall 
on the other? 



f fl 
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7. A boy haTiiig lodged his Idle in the top of a tiee^ fi 
that by lotting oat the whole length of his line, whidi kt 
knows to bo 225 feet, it will reach the gronnd 180 feet fraa 
the foot of the tree : what is the height of the tree 7 

8. There are two buildings standing on opposite sides of tk 
Ftrcet, one 39 feet, and the other 49 feet from the ground ti» 
the eaves. The foot of a ladder 65 feet long rests upon tfai 
ground at a pomt between them, from which it will touch tto 
eaves of either building : what is the width of the street ? 

9. A tree 120 feet high was broken off in a storm, the \fs^ 
striking 40 feet from the roots, and the broken end restii^ 
upon the stump : allowing the ground to be a horizontal pUne^ 
what was the height of the part standing? 

^10. What will be the distance from comer to comer, throng 
the center of a cube, whose dimensions are 5 feet on a side? 

11. Two vessels start from the same point, one sails doe 
north at the rate of 10 miles an hour, the other due west at 
the rate of 14 miles an hour : how far apart will they be at 
the end of 2 days, supposing the surface of the earth to be a 
plane ? 

12. How much more will it cost to fence 10 acres of land, 
in the form of a rectangle, the length of which is four times 
its breadth, than if it were in the form of a square, the cost 
of the fence being $2.50 a rod? 

13. What is the diameter of a cylindrical reservour contain- 
ing 9 times as much water as one 25 feet in diameter, the 
height being the same? 

Note. — ^If two volmnes have the same altitude, their contents will 
be to each other in the same proportion as their bases; and if the 
bases are similar figures (that is, of like form), they wUl be to each 
other as the squares of their diameters, or other like dimensions. 

14. If a cylindrical cistern eight feet in diameter will hold 
120 barrels, what must be the diameter of a cistern of the 
same- depth to hold 1500 barrels ? 
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,V" 15. If a pipe 3 inches in diameter will discharge 400 gallons 
.'In 3 minutes, what must be the diameter of a pipe that will 
./-Sisdiarge 1600 gallons in the same time? 

16. What length of rope must be attached to a halter 4 
feet long, that a horse may feed oyer 2 J acres of ground? 

II, Three men bought a grindstone, which was 4 feet in 
diameter : how much of the radius must each grind oflf to use 
op his share of the stone? ;; i 

/■ 

CUBE ROOT. 

387. The Cube Root of a number is one of its three equal 
factors. 

Thus, 2 is the cube root of 8 ; for, 2 x 2 x 2 = 8 : and 3 
Is the cube root of 21 ; for, 3x3x3 = 27. 

To extract the cube root of a number, is to find one of 
its three equal factors. 

^1, 2, 3, 4, 5, 6, Y, 8, 9, 
1 8 21 64 125 216 343 512 129 

The numbers in the first line are tlie cube roots of the cor- 
responding numbers of the second. The numbers of the second 
line are called perfect cubes. 

A Pebfect Cube is a number which has three exact equal 
factors. By examining the numbers in the two Imes, we see, 

let That the cube of units cannot give a higher order than 
hundreds : 

^d. That since the cube of one ten (10) is 1000, and the 
cube of 9 tens (90), 129,000, the cube of tens vnll not give a 
loioer denomination than thousands, nor a higher denomina 
turn than hundreds of thousands. 

Hence, if a number contains more than three figures, its 
cube root will contain more than one ; if it contains more than 
six, its root will .contain more than two, and so on ; every 
additional three figures giving one additional figure in the root^ 
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and the figarcs wMch remain at the left hand, although kfls 
than three, will also give a figure in the root. This- kw ex< 
plains the reason for pointing o£f into periods of three fignies 
each. 

388. Let us see how the cnbe of any number, as 16, s 
f >rmcd. Sixteen is composed of 1 ten and 6 units, and may 
be written, 10 + 6. To find the cube of 16 = 10 + 6, ue 
must multiply the number by itself twice. 

To do this we phice the number thus, 



Product by the units, - 
Product by the tens, - 

Square of 16, - 
Multiply again by 16, - 
Product by the units, - 
Product by the tens, - 

Cube of 16, 

1. By examining the parts of 



16: 


= 10 + 
10 + 


6 
6 


100 + 


60 + 
60 


36 


100 + 


120 + 


36 




10 + 


6 



600+ 720 + 216 
1000 + 1200 + 360 



1000 + 1800 + 1080 + 216 
this number, it is seen that 
the first part 1000 is the cube of the tens; that is, 
10 X 10 X 10 = 1000 : 

2. The second part 1800 is three times the square (f ths 
lens multiplied by the units; that is, 

3 X (10)« X6 = 3xl00x6= 1800 : 

3. The third part 1080 is three times the square of the 
units multiplied by the tens; that is, 

3 X 6« X 10 = 3 X 36 X 10 = 1080 : . 

4. The fourth part is the citbe of the units; that is, 

6» = 6 X 6 X 6= 216. 
1. What is the cube root of the number 4096 ? 

Analysis. — Since the num- 
ber contains more than three 
figures, we know that the root 
will contain at least units and 
tens. 

Separating the three right- 
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4 096(16 

V x^= 3)3 (9-^8-7-6 
10' = 4 096 
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luiiid %ares from the 4^ we knOw that the cube of the tens will 
be found in the 4; and 1 is the greatest cube in 4. 

Hence, we place the root 1 on the right, afld this is the tens 
of the required root. We then cube 1, and subtract the result 
from 4, and to the remainder we bring down the fii'st figure 
of the next period. 

We have seen that the second part of the cube of 16, viz., 
ISpO, is three times the sqtiare of the tern multiplied hy the units , 
and hence, it can have no significant figure of a less denomination 
tlian hundf^s. It must, therefore, make up a part of the 80 hun- 
dreds above. But this 80 hundreds also contains all the hundreds 
which come from the 8d and 4th parts of the cube of 16. If it 
were not so, the 80 hundreds, divided bj three times the square 
of the tens, would give the unit figure exactly. 

Forming a divisor of three times the square of the tens, we 
find the quotient to be ten; but this we know to be too large. 
Placing 9 in the root, and cubing 19, we find the result to be 
6869. Then trying 8, we find the cube of 18 still too large; but 
when we take 6, we find the exact number. Hence, the cube root 
of 4096 is 16. 



Hence, to find the cube root of a number: 

Rule. — I. Separate the given number into periods of 
three figures each, beginning at the right, by placing a dot 
over the piace of units, a second over tlie place of tlwusands, 
caid so on over emh third figure to the left : the left-hand 
period wiU often, contain less than three places of figures : 

II. Note the greatest perfect culye in the first penod, and 
set its root on the right, after the manner of a quotient in 
division. Subtract the cube of this number from, the first 
period, and to the remainder biding down the first figure of 
the next period for a* dividend: 

IIL Take three times the square of the root just found 
for a tiial divisor^ and see how often it is contained in the 
dividend, and place the quotient for a second figure of the 
foot. Then cube the figures of the root thus found, and 
if their cube be greater than the first two periods of tfyt 
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given number^ diminish the last figure; hut if U U hm^ 
subtract it from the first two periods^ and to the remainitt 
bring down the first figure x>f the next period for a wi» \ 
dimde7id: 

IV. Take t/iree times the square of the %ohole root far a 
second trial divisor, and find a third figure of the root as 
hfore. Cube the whole root thus founds (ind subtract the 
result from tJie first three periods of the given fwmber when 
it is less tJuxn that number; but if it is greater^ ditnirM 
the last figure of the root: proceed in a similar way for 
all t/ie periods. 

Examples. 

I. What, is the cube root of 201968T6 ? 



20 796 876(215 
2^= 8 

2' X 3 = 12)127 

First two periods, - - - - 20 796 
(27)' = 21 X 21 X 21 = 19 683 

3 X (27)' = 2187)li 138 " 

First three periods, - - - - 20* 796 875* 
(275)» = 275 X 275 x 275 = 20 796 875 

Find the cube roots of the following numbers : 

1. Cube root of 1728 ? 

2. Cube root of 117649? 
^3 Cube root of 46656 ? 
H Cube root of 15069223 ? 



5. C^be root of 6735339? 

6. Cube root of 48228544 ? 

7. Cube root of 84604519? 

8. Cube root of 28991029248 ? 



390. To extract the cube root of a decimal fraction.' 

Rule. — Annex ciphers to the decimal, if necessary, so thai 
it shcdl consist of 3, 6, 9, ^c, decimal places. Then put the 
first point over the place of thousandths, the second over the 
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jilace of miUionthSj and so on over every third place to 
the right; after which, extract the root as in whole numbers. 

Notes. — 1. There will be as many decimal places in the root as 
there are periods of dedmals in the given number. 

2. If, in extracting the root of a number, there is a remainder after 
all the periods have been brought down, periods of ciphers may be 
annexed by considering them as decimals. 



J 



/v 
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Examples. 
Find the cube roots of the following numbers 



i'/ 



1. Cube root of 8.343 ? 

.^3. Cube root ot 1T28.T29 ? 

^3. Cube root of .0125 ? 

—4. Cube root of 19683.46656? 



5. Cube root of 

H*^. Cube root of 

T. Cube root of 



.387420489? 
.000003375 ? 
.0066592 ? 



8. Value of ^81.729? 



391. To extract the cube root of a common fraction. 

Rule. — I. Meduce compound fractions to simple ones^ 
mixed numbers to improper fractions^ and then reduce the 
fraction to its lowest terms: 

TE. Mctra/^ the cube root of the numerator and denom- 
inator separately ^ if tney have exact roots ; but if either of 
them has not an exact rooty reduce the frajction to a 
decimalj and eoctract the root as in the last c-ase. 



Examples. 
Find the cube roots of the followmg fractions 

1. Cube root of ^^ ? 

2. Cube root of f^ ? 

3. Cube root of 31^^ ? 

4. Cube root of 91| ? 

5. Cube root of |ff? 



d^ 6. Cube root of y J|^ ? - ..-L. 

7. Cube root of ^yVWr ^ 

8. Cube root of |§ffj ? 

9. Cube root of 7f ? 
10. Cube root of 56J ? 



15 
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Applications. ^3 y (^ j 

h What must be the dimensioDS of a cubical biiiy tlBit ite 
volnine or capacity may be 19683 feet? ^ r 0"7 

^ 2. If a cubical body contains 6859 cubic feet, what is Uie 
length of one side ? what the area of its surface 7 

3 Tlie volume of a globe is 46656 cubic inches ; wliat 
would be the side of a cube of equal solidity ? 

4. A person wishes to make a cubical cistern, which shall 
hold 150 barrels of water: what must be its depth? 

5. A farmer constructed a bin that would contain 1500 
bushels of gram ; its length and breadth were equal, and each 
half the height : what were its dimensions 7 

^p 6 What is the difference between half a cubic yard, and 
a cube whose edge is half a yard? 

t. A merchant paid $911.25 for some pieces of muslin. He 
paid as many cents a yard as there were yards in each piece, 
and there were as many pieces as there were yards in one 
piece : how many yards were there, and how much did he pay 
a yard? 

8. If a sphere 3 feet in diameter contams 14.13*72 cubic 
feet, what are the contents of a sphere 6 feet in diameter? 

3» : 6' : : 14.13T2 : 113.0916. Ans. 

9. If a ball 2J inches in diameter weighs 8 pounds, bow 
much will one of the same kind weigh, that is 5 inches in 
diameter ? 

10. What must be the size of a cubical bin, that will ron 
tain 8 times as much as one that is 4 feet on a side ? 

11. How many globes, 6 inches in diameter, would be re- 
qidred to make one 12 inches in diameter? 

12. If a ball of silyer, one unit in diameter, is worth IB, 
what will be the value of one 5^ units in diameter? 

23, If a plate of sUyct, 6 mchca long, 3 inches wide and 
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^ inch thick, is worth $100, what will be the dimensions of a 
similar plate, of the same metal, worth $800 ? 

14. If a man can dig a cellar 12 feet long, 10 feet wide, 
and 4^ feet deep, in 3 days, what will be the dimensions of a 
similar cellar, requiring 24 days to dig- it, working at the same 
rate, and the ground being of the same degree of hardness 7 

15. K I put 2 tons of hay in a stack 10 feet high, how 
high must a similar stack be to contam 16 tons? 

16. Four women bought a ball of yarn inches in diameter, 
and agreed that each should take her share separately from 
the outer part of the ball : how much of the diameter did 
each wmd off? 



ARITHMETICAL PROGRESSION. 

392. An Artthmetigal Progression is a series of numbers 
in which each is derived from the one preceding, by the ad- 
dition or subls'action of the same number. 

The common difference is the number which is added or 
subtracted. 

393. When the series is formed by the continued addition 
of the common difference, it is called an increasing series ; 
and when it is formed by the subtraction of the common dif- 
ference, it is called a decreasing series : thus, 

2, 5, 8, 11, 14, It, 20, 23, is an mcreasing series ; 
23, 20, 17, 14, 11, 8, 5, 2, is a decreasing series. 

The several numbers are called teirms of the progression. 
The first and last terms are called the extremes, and the in- 
termediate terms are called the means, 

394. In every arithmetical progression there are five parts, 
any three of which being given oi known, the remaining two 
can be determined. They are, 
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1st, The first tenn ; 

2d, The last term ; 

3d, The common difference ; 

4th, The number of terms ; 

6th, The sum of all the terms. 

OASE I. 

395. Having given the first term, the common difference, and 
he number of terms, to find the last tenn. 

1. The first term of an increasing progression is 4, the com- 
mon difference 3, and the number of terms 10 : what is tlie 
last term? 

Analysis. — By considering the manner in ofbration. 

which the increasing progression is formed, 9 No. less 1 

we see that the 2d term is obtained by add- 3 com. diff. 

ing the common difference to the Ist term; 2T 
the 8d, by adding the common difference to 4 1st term, 

the 2d; the 4th, by adding the common dif- gj last term, 
ference to the 8d, and so on; the number 
of ctdditions, in every ease^ being one less than the number of 
terms found. Instead of making the additions, we may multiply 
the common difference by the number of additions, that is, by 1 
less than the number of terms, and add the first term to the pro- 
duct 

Rule. — Multiply the common difference by 1 leas than 
the number of terms : if the progression is increasing^ add 
the product to the first term^ and the sum loill be the last 
term; if it is decreasing^ subtract the product from t/ie 
first term^ and the difference wiU be the last term. 

Examples. 

1. What is the 18th term of an arithmetical progression, of 
^hich the first term is 4, and the common difference 5 ? * 

2. A man is to receive a certain sum of money in 12 pay- 
ziGots: the first payment is 1800, and each succeeding pay- 



ABITHMSTIOAL PBOGBKSSION. 341 

inent is less than the previoas one by $20 : what will be the 
last payment? 

3. What will $200 amount to in 15 years, .at simple in- 
terest, the increase being $14 for the first year, $28 for the 
second, and so on? 

4. Mr. Jones has 12 children. He gives, by will, $1000 to 
the youngest, $60 more to the next older, and so on to each 
liext older $50 : how much did the oldest receive ? 

5. A man has a piece of land 35 rods in length, which 
tapers to a point, and is found to increase ^ rod in width, for 
every rod in length : what is the width of the wide end ? 

6. James and John have 100 marbles. • It,is agreed between 
them that John shall have them all, if he will place them in 
a straight line half a foot apart, and so that he shall be 
obliged to travel 300 feet to get and bring back the furthest 
marble ; and also, if he will tell, without measuring, how far 
he must travel to bring back the nearest. How far? 

CASE II. 

396. Knowing the two extremes of an arithmetical progres- 
sion, and the number of terms, to find the common difference. 

1. The two extremes of a progression are 4 and 68, and 
the number of terms It : what is the common difference? 

Analysis. — Since the common difference OFiaATioN. 

multiplied by 1 less than the number of 68 

terms gives a product equal to the differ- 4 

ence of the extremes, if we divide the dif- xt 1 ^ 16)64(4 

ference of the extremes by 1 less than the 

number of termS| the quotient will be the common difforence: 

hence, 

BxQe. — Subtract the less eaareme from the greater, wid 
divide the remainder by 1 less than the number of tenrms: 
the quotient wiM be the common differenoe,* 
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Examples. 

1. A man started from Chicago and traveled 15 days ; each 
day's jonmey was longer than that of the preceding day by 
the distance which he traveled the first day: what was his 
daily increase if he traveled 15 miles the last dayf 

2. A merchant sold 14 yards of cloth, in pieces of 1 yard 
each ; for the first yard ho received tj, and for the last $261: 
what was the difference in the price per yardf 

8. A board Is It feet long ; it is 2J inches wide at one 
end, and 14| at the other : what is the average increase id 
width per foot in •length? 

4. The fourth term of a series is 12, and the eleventh is 
33 : find the intermediate terms. 

CASE III. 

397. To find the ■urn of the terms of an arithmetical progres- 
tdon. 

1. What is the sum of the series whose first term is 2, 
common difference 3, and the number of terms 8 7 



Analysis. — The two series are the same; hence, their sum is 
equal to twice the g^ven series. But their sum is equal tci the 
sum of the two extremes, 2 and 28, taken as many times as them 
^e terms ; and the g^ven series is equal to half this sum, or to the 
sum of the extremes multiplied by half the number of tenus. 

Rule. — Add the extremes together^ and muLtiply their sum 
*y haHf the number of terms ; the product miU be the sum 
^ the tenns. 
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Examples. 

1. What debt could be discharged in a year, by weekly 
payments in arithmetical progression, the first payment being 
$5, and the last $100 7 

2. A person agreed to build 66 rods of fence ; for the first* 
rod he was to receive 6 cents, for the second, 10 cents, and 
so on : what did he receive for the last rod, and how much 
for the whole? 

3. If a person travels 80 miles the first day, and a quarter 
of a mile less each succeeding day, how far will he travel in 
30 days? 

4. If 120 stones be laid in a straight line, each at a dis- 
tance of a yard and a quarter from tlie one next to it, how 
far must a person travel who picks them up singly and places 
them in a heap, at the distance of 6 yards from the end of 
the line and in its continuation ? 

CASE IV. 

398. Having given the ferst and last terms, and the common 
difference, to find the number of terms. 

1. The first term of an arithmetical progression is 6, the 
commor iifference 4, and the last term 41 : what is the number 
of teruj^? 

Anattsis. — Since the last term is opbeation. 

equal to the first term added to the 41 — 5 = 86 

product of the common difference, by 4)36( = 9 

one less than the number of terms 9 + 1 = 10 No. terms, 
(Art 896), it follows that, if the first 

term be taken from the last term, the difference will be equal to 
the product of the common difference by 1 less tlian tlie number 
of terms : if this be divided by tlie common difference, the quotient 
will be 1 less than the number of terms. 
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RxQe. — Divide t?ie difference of the two extremes by fk 
common difference, and add I to the quotient: the sum wiR 
he the number of terms. 

Examples. 

1. A farmer sold a namber of bushels of wheat; it was 
Oj^rced that, for the first bushel, he should receiye 50 centsi 
and an increase of 9 cents for each succeeding bushel, and for 
the last, he received $500 : how many bushels did he sell ? 

2. A person proposes to make a journey, and to travel 15 
miles the first day, and 33 miles the last, with a daily iih 
crease of 1^ miles : in how many days did he make the jom^ 
ney, and what was the whole distance traveled? 

3. I owe a debt of $2325, and wish to pay it in equal in- 
stallments, the first payment to be I5t5, the second, 1500, 
and decreasing by a common difference, until the last payment 
which is $200 : what will be the number of installments ? 



GEOMETRICAL PRO&RESSION. 

399. A Geometrical Progression is a series of terms, each 
of which is derived from the preceding one, by multiplying it 
by a constant namber. The constant multiplier, is called the 
raiio of the progression, 

400. An increasing series is one whose ratio is greater 
than 1 : 

A DECREASING SERIES is ouc whosc ratio is less than 1 
Thus, 

1 9, 4, 8, 16, 32, &c. — ^ratio 2 — ^increasmg series : 
32, 16, 8, 4, 2, 1, &c. — ^ratio \ — decreasing series. 

The several numbers resulting from the multiplication, are 
sd terms of the progression. The first and last terms are 
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called the extremes, and the intermediate tenns are called 
Tneans. 

401. In every Geometrical, as well as in every Arithmetical 
Progression^ there are five parts : 

1st, The first term ; 
2d, The last term ; 
3d, The common ratio; 
4th, .The number of terms ; 
5th, The sum of all the terms ; 
If any three of these parts are known, or given, the remain* 
ing ones can be determined* 

CASE I. 

402. Having given the first tenn, the ratio, and the number 
of temui. to find the last term. 

1. The first term is 4, and the common ratio 3 : what is 
tht? 5th term? 

Akalybis. — The second term is ofibation. 

formed by multiplying the first term 3x3x3x3= 81 

by the ratio; the third term, by 4 

multiplying -the second term by the Ans. 324 

ratio, and so on; the number of 

multiplications "being 1 less than the number of terms : thus, 

4 = 4, 1st term, 

3x4= 12, 2d term, 

3x3x4= 36, 3d term. 

3x3x3x4 = 108, 4th term. 

3x3x3x3x4 = 324, 5th term. 

Therefore, the last term is equal to the first term mvUipliea 
by the ratio raised to a povoer whose exponent is 1 less thar 
the number of terms. 

RxQe. — Raise the ratio to a power whose exponent is 1 
less than the. number of terms, and then multiply this power 
by the first term. 
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Examples. 

1. The fiiBt term of a deoeasiiig progresBioii is 2181 ; the 
ratio is ^, and the number of terms 8 : what is the last 
term? 

2. The first term of an inoeasiiig geometrical series is 8 
the ratio 5 : what is the 9th term 7 

8. The first term of a decreasing geometrical series is 729, 
the ratio ^ : what is the 10th term? 

4. If a farmer should sell 15 bnshds of wheat, at 1 mlL 
for the first bushel, 1 cent for the second, 1 dime for the 
third, and so on ; what wonld he recdre for the last bnshel 7 

5. A man dpng left 5 sons, and bequeathed his estate m 
the following manner : to lus execntorsj $100 ; to his jonngesi 
son twice as mnch as to the execntors, and to eadi son 
double the amount of the next younger brother: what was 
the eldest son's portion? 

6. A merchant engaging in business, trebled his capital once 
in 4 years : if he commenced with $2000, what would his capital 
amount to at the end of the 12th year? 

7. A farmer wishing to buy 16 oxen of a droT^, finally 
agreed to give him for the whole the cost of the last ox only. 
He was to pay 1 cent for the first, 2 cents for the second, 
and doubling on each one to the last : how much would they 
cost him ? 

8. What is the amount of $500 for 3 years at 6 per cent, 
compound interest? 

None.— The ratio is 1.06. 

CASS II. 
403. Knowing the two extremes and the ratio, to find the 
"^ ^ the terms. 

1. What is the sum of the terms of the progression 2, 6, 
^ H 162? 
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OPXRATION. 

6 + 18 + 64 + 162 + 486 = 3 times. 

2 + 6 + 18 + 54 + 162 =1 time . 

486 — 2 = 2 times 

486-2 484 ^^ 

— = — = 242 sum. 

2 2 

Analtbis. — If wo multiply the terms of the progression hy 
the ratio 8, we have a second progression, 6, 18, 54, 162, 486, 
which is 8 times as great as the first. If from this we subtract 
the first, the remainder, 486 — 2, will he 2 times as great as the 
first; and if this remainder be divided by 2, the quotient will be 
the sum of the terms of the first progression. 

But 486 is the product of the last term of the given progression 
multiplied by the ratio; 2 is the first term; and the divisor 2, 1 
less than the ratio : hence, 

Bule. — Multiply the last term by the ration tdhe the dif- 
ference between this product and the first term, and divide 
the remainder by the difference between 1 and the ratio. 

Note. — ^When the progression is in&reasing, the first term is sub- 
tracted firom the product of the last term by the ratio, and the di- 
visor is found by subtracting 1 from the ratio. When the progression 
is decreasing, the product of the last term by the ratio is subtracted 
from the first term, and the ratio is subtracted from 1. 

Examples. 

1. The first term of a progressioD is 4, the ratio 3, and the 
iist term 78722: what is the sum of the terms? 

2. The first term of a progression is 1024, the ratio J, and 
the last term 4 : what is the sum of the series ? 

3. What debt can be discharged in one year by monthly 
payments, the first being $2, the second $8, and so on to the 
end of the year ; and what will be the last payment ? 

4. A gentleman being importuned to ad\ «b ^\v5i V'wefc^ ^es»^ 
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that he would sell him on the condition of receiving 1 ceit 
for the first nail m hia shoes, 2 cents for the second, and so 
on, doubling the price of every nail : the number of naib in 
each shoe bcmg 8, how much would he receive for his hone? 
5. A laborer agreed to thresh 64 days for a farmer, on the 
condition that he should give him 1 grain of wheat for the 
first day's labor, 2 grains for the second, and double each 
» succeeding day : what number of bushels would he recdve, 
su{^K)sing a pint to contain 7680 grains ; and what number of 
ships, each carrying 1000 tons burden, might be loaded, allow< 
mg 40 bushels to a ton? 
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404. An Analysis is an examination of the separate parts 
of a proposition, and of the connection of those parts with 
each other. 

In analyzing, we generally reason from a given number to 
its unitf and then from this unit to the required number. 

The process is indicated by the relations which exist betweeo 
the given and the required numbers, and pursued, step by step 
independently of set rules. 

1. If 12 yards of cloth cost 148.36, what will 7 yards cost? 

Analysis. — One yard of cloth will cost y*^ as much as 12 yards: 
since 12 yards cost $48.86, one yard will cost j\ of |48.86 = $4.03 ; 
7 yards will cost 7 times as much as 1 yard, or 7 times ^^ of 
$48.36 = $28.21; therefore, if 12 yards of cloth cost $48.36 
7 yards will cost $28.21. 

OPS&ATION. 

A of 48.36 = $4.03 = price of 1 yd., j 48.36 X T _, 
4.08 X 7 = $28.21 = price of 7 yd., ^^ \ 12 " 

^« If 21 pounds of butter will buy 45 pounds of sugar, how 
■"«* butter will 36 pounds of sugar buy ? 
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Analysis. — One ponnd of sngar will \mj /^ ^^ 271b. of butter, 
and 861b. of sugar will buy 86 times ^^ of 271b. 



^ of 27 = fj = value of 1 lb. of sugar, j 27 x 36 __ g j, jj^ 
} J X 36 = 21f ib. = value of 36 lb. " ^^ I 45 ^ 

3. What will 6f cords of wood cost, if 2f cords cost 1*1 J 7 

ANALTSi8.-^Price divided by quantity, or 7i -r 2J = V -r '/ = 
|3 = price of 1 cord; $3 x 6J = $20 J = cost of 6| cords. 

OPSBATION. 

57 8 27 81 
Uh-2|x6J = -X — X— = — = 20^ = $20.25. Ans. 
^^^8 19 44 ^ 

4. A* farmer sold a number of cows, and had 12 left, which 
was J of the number sold ; if the number sold be divided by 
J of 9^, the quotient will be J the oumber of dollars he 
received per head : how much did he receive per head for his 
cows? 

Ahaltbib.— 12 is i of 8 times 12 = 86; 86 -r? of 9^ = 86 
X 4=6t == 7 ^^ ^® V^^^ P®^ head; 5| x 5 = $25 f = price per 
head. 

OPERATION. 

12X3^1 of 9Jx5=i^xiof ^x^ = i^-=i25^ 

Arts, 

5. What will 20 bushels of barley cost, in dollars and cents 
at 7 shiUmgs a bushel, New York currency? 

Analysis. — Twenty bushels will cost 7x20 = 140s.: and 
140 -r 8 = $17.50, since in New York 8s. = 1 dollar. 



^-- — = $17.50. Arte. 
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6. What will 12^ poondB of tea cost at (ta. 8d. a poonli 

Pennsylvania cnrrency? 

Ahaltbis. — 68. 8d. = 80d. ; 80 x 12J =: lOOOcL = price fa 
pence of 12(lb8.; and since Ts. 6d. = 90d. Pennsylyania correiK^, 
eqnal 1 doUor, 1000 -r 90 = $11.11^ = cost of 12^ lb. in FedenI 
money. 

OPKRATIOH. 

80X12^ ^80X25^ 

90 90 X 2 ^^ ^ 

7. How many days' work, at 10s. 6d. a day, most be giyen 
for 18 bnshels of com at 5s. lOd. a bnshel? 

Analysis. — 18 bnshels are worth 6s. lOd. x 18 = 70d. x 18 = 
1260d. ; and for this as many days' labor mnst be given aa 
10s. 6d. ss 126d. is contained times in 1260d. : 1260 -r 1^6 = 10 

days. 

ofbration. 
58. 10d.== TOd.; Tojcin^ 
lOs. 6d. = 126d. ; ia« "" ^" ^^' "^^ 

8. A merchant bought a number of bales of cloth, each 
contaming 133^ yards, at the rate of 12 yards for $11, uid 
sold it at the rate of 8 yards for $7, by which he lost $100 
in the trade : how many bales were there ? 

Analtbis. — One yard costs y'^ of $11 =$11; one yard was 
' sold for 4 of $7 = $J. The difference between |i and J, which is 
$5^) i* the loss on each yard. 

Since the total loss was $100, he mnst have sold as many yards 
as $Vt i'^ contained times in $100. 

OPERATION. 

^ J — 1^ = $^ = loss per yard. 
IOC -5- J(y = 2400 yds. ; 2400 -f- 133J = 18 bales. Jns. 

Proofc 

i524.1^133i = 122x?lxA = 18 bales. Am. 
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9. A can mow an acre of grass in 7^ hours ; B, in 5 honrs : 
Oy in 5f honrs: how many days, working 6f honrs, would 
they require to mow 13f acres? 

Analtms. — Since A can mow an acre of grass in 7^ hours, B 
in 6 hours, and in 5|, A can mow y^^, B, ], and 0, ^% of an 
a^we in 1 hour. Together, they can mow yy 4- J + A = |? of an 
a«re in one hour; and to mow 18| acres, they will require as 
many hours as |J is contained times in 18 J, which is 27; and 
working 6J hours each day, it will take as many days as 6J is 
contained in 27 ; 27 -r 6| = 4 days ; hence, it will require 4 days. 

OPEBATION. 

-iftf + i + A = H ^cres^ = what they all do in 1 hour. 
13J^J3^6f = ^x|xl = 4days. Arts. 

10. A person employed three men, A, B, and C, to do a 
piece of work for $132.66. A can do the work alone in 23 J 
days, working 12 hours a day ; B can do it in 25 days, work- 
ing 8 hours a day ; and C can do it in 16 days, working 11| 
hours a day. In what tune can the three do it, working to- 
gether, 10 hours a day, and what share of the money should 
each receive ? 

Akaltsis. — Since A can do the work in 28 1 days, working 12 
hours each day; B, in 25 days, working 8 hours each day; and 
O, iii^l6 days, working 11 J hours each day; A can do the work 
in 280 days; B, in 200 days; and 0, in 180 days, working 1 hour 
each day. Then A, B, and 0, can do ^i^ + iJrr + riff =«iwc 
of the work in 1 day, working 1 hour. By working 10 
hours they will do 10 times as much; or, the work done by each 
in 1 day of 10 hours, will be denoted by ^*^, 5^^, and yVV; and 
the whole work done in 1 day by ^VA? hence, the number of 
days will be denoted by the number of times which 1 contains 

If the part which each does in 1 day be multiplied by the 
number of days, viz., 7^^, the product w\\\ \>e» >Xv^ \iw\. ^<3^^ \s^ 
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each; yu., A, ^ x 7A = i%; B^ ^ x 7,V = M; •^ 
0, i'Ax7A = tVb; therefore, A must have yVi; B» M; "^ 
r'% of $182.66. 

OPKBATIOH. 

A*V + Jin> + T^fiTT = ^yjr = tte work done in one day. 

1 -5- ^YA = *^'iv ^^J^* ^^ which the three \io the work. 

aVi X "^A = tVtt* and -^ of 132.66 = |33.53ff , A's share 

^A X 1A = tA • T% 0^ 132.66 = I46.95fj, B'b share 

,1^ X 7A = ^ : :^ of 132.66 = $52.16ff, C's share. 

11. If 336 men, in 6 days, working 10 hours each day, 
can dig a trench of 5 degrees of hardness, tO yards long, 3 
yards wide, and 2 yards deep ; how many days, of 12 hours 
each, will 240 men require to dig a trench 36 yards long, 5 
yards wide, and 3 yards deep, of 6 degrees of hardness ? 

Ahiltsis. — The first trench may be represented by the product 
of its elements, 6 x 70 x 8 x 2; and the second by the product 
of its elements, 6x86x5x8. Inl day of 1 hour, one man 
can do jJt of j of yV of 5 x 70 x' 8 x 2 ; and . 240 men, in one 
day of 12 hours, can do 240 x 12 times as much ; 
or, 210 X 1-2 X ^Jy of i of yV of ^ X70^3 X? = 860 = work 
done in one day by 240 men. It will take as many days to dig 
the second trench as 860 is contained times in 6 x 86 x 6 x 8. 
6 X 86 X 5 X 8 -r 860 = 9 days. 

OPERATION. 

6x36x5x3-f-^XVX^of^ofTVof ^x 70^X8X2 =9. 

12. If 20 cords of wood are equal in value to 6 tons of 
hay, and 5 tons of hay to 36 bushels of wheat, and 12 bush- 
els of wheat to 25 bushels of com, and 14 bushels of com to 
56 pounds of butter, and 12 pounds of butter to 8 days of 
labor ; how many cords of wood will be equal to 16 days of 
labor? 

Anaxtbts. — 1 day's labor is worth | of 72 lb. of butter = 9 lb. 
^ of bntter = jV of 14 bush, cotn =i \| = \ bush, com, and 91h 
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are woi-th J x 9 = } bush. com. 1 bnsh. com is worth -^g of 12 
bush, wheat = ^f bush., and | bush, com are worth ^f x | = |J 
bush, wheat 1 bush, wheat is worth jV ^^ ^ ^^^ ^^7 = tb ^^^ 
and 15 bush, are worth ^^ x |5 = ^s ^^^ ^^ ^^7- 1 ^^ ^ worth 
I of 20 cords = V cords, and /^ tons = V ^ ^s = i cord. This 
is the value of one day's labor, and 16 days' labor will be worth 
IG times | cord;=3.8 cords. 

OPKBATION. 

i of V 0^ H o^ if of ^, of ?^« X V = 8 cords. Ans, 
(See Art. 370.) 

13. A, B, and C, put in trade $5626 : A's stock was in 
5 months, B's, t months, and C's, 9 months. They gained 
$1260, which was so divided that A received $4 as often as 
B had $5, and as often as had $3. After receiving 
$2164.50, B absconded: what was each one's stock in trade, 
and how much did A 'and gain or lose by B's withdrawal ? 

Analysis. — Since A received $4 as often as B had $5, and as 
often as had $3, if the whole gain were divided into 12 equal 
parts, A would have -j^, B, -j^, and 0, t\, of $1260; or A would 
have $420, B, $525, and 0, $315. Kow, if their respective gains 
be divided by the number of months each one^d stock continued 
in trade, the quotients will represent their monthly gains, viz., A'a 
will be 420 -7- 5 = $84; B's, $525 -^ 7 = $75; and O's, $315 -^ 9 =^ 
$85, which gives $194 as their whole gain for 1 month. 

But since each one^s share of the gain for a givon time will be 
to the whole gain for the same time, as each one^s stock to '.he 
whole stock; it follows, that A will have 1%^, B, y^y, and 0, -W, 
f the whole stock, or A will have $2486, B, |2175, and 0, $1015. 
When B ran away he was entitled to his original stock, $2175, and 
his share of the gain for 7 months, that is, to $2175 + $525 = 
$2700; but as he took away only $2164.50, A and gained 
$585.60 by his withdrawal, which must be divided between them 
in the ratio of their investments, or as 4 to 8; therefore, A will 
have ^, and ^ of B's unclaimed portion, or A will have $306, 
and $229.60. 
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opkbahon. 
4 + ^ F 3 = 12. . 

A's whole gain = iV ^^ 11260 = $420 

B's " " =^»y " " =$625 

C'8 " " =/j " ** =$316 

A's monthly gain = $420 ~ 6 = $84 
B's " " = $525 -r t = $75 
C's " " = $315 -r 9 = $35 

$194 

A's stock = y8^ of $5626 = $2436 
B's " = ^ " " = $2115 
C's " = rh *' " = ^101 6 

$2115 + $525 - $2164.50 = $535.5t), what B left 
^ of $535.50 = $306, A's share of it. 
3 " " = $229.50, B^s share of it. 

14. Mr. Johnson bought goods to the amount of $2400, } 
to be paid in 3 months, j^ in 4 months, |- in 6 months, and 
the remainder in 8 months : what is the equated time for tlie 
payment of the whole? 

Analysis.— $800 to be paid in 8 months, is the same as $1 to 
bo paid in 2400 months; $600, in 4 months, the same as (1 in 
2400 months; $600, in 6 months, the same as $1 in 8600 months; 
and $400 in 8 months, the same as $1 in 8200 months. Then 
$1, payable in 2400 + 2400 + 8600 + 8200 = 11600 months, is the 
same as $2400 in ^^Vir of 11600 months^ whioh is 4f months = 4 
months 25 days, the equated time of payment. 

OPERATION. 

800 X 3 = 2400 
600 X 4 = 2400 
600 X 6 = 3600 
400 X 8 = 3200 



2400 11600 
1 1 600 -^ 2400 = 4|mo, = 4 mo. 25 da. Ans. 
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16. What will be the interest on $60.48 for 1 year 3 
months, at T per cent.? 

Analysis. — Since the interest on $1 for 1 year is 7 cents, or 
seven hundredths of $1, the interest on $60.48 for 1 year, wiU 
be $60.48 x .07 = $4.2386. The interest for .1 month will be y'j 
as much as for 1 year, or ^ of $4.2336 = $0.8528 ; and for 1 yr 
8 mo. = 15 months, it will be 15 times as much as for 1 montli 
or $0.8528 x 15 = $5,292. 

OPERATION, 

($60.48 X .07 -^ 12) X 15 = $5,292. Ana. 

16. What will be the mterest on $88.92, for 8 mo. 20 da., 
at 7 per cent.? 

17. A merchant has three kinds of cloth, worth $lf, $2^, 
$3f , a yard : what is the least number of whole yards he can 
sell, to receive an average price of $2| a yard? 

Analysis. — ^If he sells 1 yard worth $1|, for $2^, he will gain 
I of a dollar; to gain 1 dollar, he must sell as many yards as ^ is 
contained times in 1, or | yards. But since he is neither to gain 
nor lose by the operation, if he gains on one kind, he must lose an 
equal sum on some other; hence, he must sell some that is worth 
more than the average price. If he sells 1 yard worth $8| for $2|, 
he will lose | of a dollar; and to lose $1, he must sell | of a yard. 
Therefore, to make the loss equal to the gain, he must sell f of a 
yard at $8| a yard, as often as he sells f of a yard at $1| a 
yard. 

If he sells 1 yard worth $2}, for $2|, he gains J of a dollar, 
and to gain $1 he must sell 4 yards; hence, to keep the average 
price, he must lose as much on some other; and as he can only 
lose on that at $8| a yard, he must sell enough of that to lose 
$1, which would be | of a yard; therefore, as often as he sells 
{ yard at $lf a yard, he must sell } yard at $3f a yard; aod 
as often as he sells 4 yards at $2| a yard, he must sell f yard 
at $8J a yard. 

But since it is desirable to have the proportional parts expressed 
in the least whole numbers, we may muMpVy ^^ u\\Tc^«t% \si *<^^ 
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least common multiple of their denominaton^ and diviJe te |n* 

ducta bj their greatest common factor ; this bdng doneiy ve oiilHi 
in Uie above example, 8 yards at $1} a jard, 10 jaida at $Si a 
yard, and 4 yarda at $8J a yard. 
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18. The hoar and minnte hands of a dock are together t( 
12 o'clock: when are they next together? 

Analysis. — Since the minnte-hand passes over 60 minute qpaees 
while tlio hour-liiind passes over 5, the minnte-hand passes over 13 
minute spaces while the hour-hand passes over 1, gaining 11 
minnte spaces on the honr-hand in 12 minntes of time, flie 
minute-hand requiring one minnte of time to pass over 1 minute 
of space, llcnco, in 1 minnte of time, the minnte-hand gains on 
the hour-hand {} of a minnte space. 

When the minute-hand has returned to 12, the honr-hand will 
be at 1, and the minute-hand has then to gain 5 minute spaces, ^s 
the ininule-hand gains || spaces in 1 minute of time, it will take 
as many minutes as J| is contained times in 6, viz., 5f^mL = 
B ml 27 j'f sec, which added to 1 o'clock, gives 1 hr. 5 mL 27y'y sec. 

Sroond Analysis. — In 12 hours the minnte-hand passes the 
hour-hand 11 times; consequently, if both are at 12, the minute- 
hand will pass the hour-hand the first time in Jj- of 12 hours, or 
1 hr. 6 mi. 27 j\ sec. It will pass it the second time in ^ of 12 
hoiys, and so on. 

OPERATION. 

6 X H = f r = 5^nU' = ^ ^^' ^*^tj ^^-f ^^ch added to 
1 hr. = 1 hr. 5 mi. 2ty'|- sec. Aiis. 

19. An apple boy bought a certain nnmber of apples at 
the rate of 3 for 1 cent, and as many more at 4 for 1 cent; 
and selling them again at 2 for 1 cent, he found that he had 
gained 15 cents : how many apples had he 7 
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Analysis. — Since he bonght a number of apples at 8 for a eent, 
and as many more at 4 for a cent, he paid ^ of a cent apiece for 
the first, and } of a cent apiece for the second lot: then, J + J = ,-\ 
(}{ a cent, what he paid for one of each, and i^ -r 2 = ^\ of a cent, 
the average price for all he bonght Since he sold at 2 for a cent, 
or ^ a cent apiece, he must have gained on each apple the diflfer- 
^ce between | and -^^=1^^ of a cent; hence, to gain 1 cent he 
must sell as many apples as g*? ^^ contained times in 1 = 4| apples, 
Slid to gahi 15 cents he must sell 15 times as many, or 4f x 15 = 72 
fiq>plea. 

OPERATIOir. 

1 -J- ^ = 4|, 4| X 15 = 72 apples. Arts, 

20. A gentleman left to his three 'Sons, whose ages were 13, 
15, and 17 years, 115000, to be divided in such a manner, 
that each share being put at interest, at 7 per cent., should 
give to each son the same amount when he attained the age 
of 21 years : what was the share of each ? 

Analysis.— By the question, their respective shares would be at 
interest 8, 6, and 4 years. 

find the present worth of $1 for 8, 6, and 4 years, respect-, 
ively: they are $0.6410266 +, $0.7042253 +, and $0.78125. 
These sums being put at interest at 7 per cent, will each amount 
to $1 at the expiration of their respective times; and the sum of 
these number^ $0.6410256 + $0.7042253 + $0.78125 = $2.1265009 + 
is the amount, which being so distributed among them, will pro- 
duce $1 to each. If each number be divided by the sum, 
$2.1265009, the quotients will denote the parts of $1, which, ac« 
cording to the conditions of the question, each person should re 
oeive; therefore, each person will receive for his entire share, 
15000 like parts of one dollar. 
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opulahoh. 
$1 4- 1.56 = $0.6410256 + present worth of $1 for 8 ym 
$1 ^ 1.42 = $0.7042253 + " " « 6 ** 

$1 ^ 1.28 = $0.T8125 a II II 4 « 

$2.1265009 

$0.6410256 -r 2.1265 X 15000 = $4521.694 
$0.7042253 -r- 2.1265 X 15000 = $4967.494 
$0.78125 4- 2.1265 X 15000 = $5510.815 

:sl. A, B, C, and D, agree to do a piece of work for 1312. 

A, B, and C, can do it in 10 days ; B, CT, and D, in ^ 
days ; C, D, and A, in 8 days ; and D, A, and B, in 8^ 
days: in how many days can all do i% working together; in 
how many days can each, do it, working alone ; and what part 
of the pay ought each to receive ? 

Analysis. — Since A, B, 0, can do the work in 10 days, they 
can do yV = iW of it in 1 d^y ; since B, 0, D, can do it in 7| 
days, they can do ^^ = ^VV of it in 1 day ; since 0, D, A, can do 
it in 8 days, they can do ] = y^^ of it in 1 day ; and since D, A, 

B, can do it in 8 J days, they can do ^ = i^ of it in 1 day; 
hence. A, B, 0, and D, by working 3 days each, 'will do 
T2% + Jiv + tVit + rA = T¥ff of the work, and in 1 day they wiU 
do J of T*27=-f2V It' will then take them as many days to do the 
whole as J^^ is contained times in 1 = 6/^ days. 

By subtracting, in succession, what the three can do in 1 
day, when they work together, from what the four can do in 1 
day, we shall have what each one will do in 1 day: viz., 
T¥ir-T¥ij=rIiF, what D wiU do m 1 day; yV^-^«, = TliJ 
what A can do in 1 day ; Jgir "" tV^* = tItj what B can do in 1 
<^ay; tVb — -\^2Jf = jhi what can do in 1 day. It will take 
each as many days to do the whole work as the part which he 
caa do in one day is contained times in 1 : viz., 1 -r yfy = 40 days 
A's time to do it; l-^Ttir = 30 days, B's; 1 -f- yl^ .-= 24 days 
O's; lH-yJ^ = mdays, D's. 

Now, each should receive such a part of the whole amount paid, 
viz., $312, as he did of the whole work. This part will he 
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lenoied bj what he did in 1 daj multiplied bj the number of 
lays he worked: viz., A, ^f^ x 6^ = ^; B, j^ x ^ = A; 

OPEBATIOM. 

T^ = T%i w'l** ■*■» S» C, do in 1 day. 

A = T^fe, " B, C, D, " " 

i = 1%. " C, D, A, " " 

i?6 = I'aV. " D, A, B, " " 

1% + T% + T^ + All = nV what A, B, C, and D, 
can do in 3 days. 

•f^ -7- 3 = ^, what A, B, C, and D, can do in 1 day. 



^fg — 1^ = -rfy, what A can do in 1 day ; 1 



tI^ = 40da. 



^ji-^r> = ih. " B " 


it 


1- 


^T4« = 30da. 


Tis ~ rsns == iin> " ^ 


11 


1 - 


r-Tf^ = 24da. 


TTS ~ I'TS — ihs> " D 


it 


1- 


H jh = IHda 


Hence, the share of each wOl be 


: 






$312 X j% = $49.26V>j, 


A's 


share. 




$312 X tV = $65.68,!^, 


B'8 


share. 




$312 X A = $82.lOJj|, 


C's 


share. 




$312 X ^=$114.94}*, 


D's 


share. 





$312.00, amount paid to A, B, C, and 1) 

22. A person owning f of a vessel, sold f of his share for 
$1736 : what was the value of the whole vessel? 

23. If a man performs a journey in 7^ days, traveling 14^ 
boitrs a day, in how many days will he perform the same 
journey by traveling lOf hours a day? 

24. If ^ of a polo stands in the mud, 2 feet in the water, 
and f above the water, what is the length of the pole ? 

26. After spending ^ of my money, and ^ of the remainder, 
I had $1062 left : how much had I at first? 
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26. Bapposc a cistera has two pipes, and' that one Oi ■ 
it in 7 } hours, and the other in 4^ houn : in wliat time oi 
both fill it, running together? 

27. If 54 yards of ribbon cost $9, what will 26 yiidi 

003*.? ■ " 

28. If 2 acres of land cost | of f of { of $300, wbat iS 
I of J of lOJ acres cost? 

29. A rcgiuient of soldiers, consisting of 1000 men, is to ^ 
clothed; each suit Ls to contain 8^ yards of cloth l|Tink^ 
wide : how much shalloon that is ( yards wide is necessarr ft^, 
liiiin.'^ ? / 

80. How much tea, at 7s. 6d. a pound, most be giroi m 
234 bushels of oats, at 88. 9d. a bushel, New York caireuyf 

31. What will 8 pipes of wine cost, at 2s. 9d. per qn^^ 
New England currency? 

32. A gives B 165 yards of cotton doth, at 2s. 6d. 
yard, Missouri currency, for 625 pounds of Inmp sugar: lunr 
much was the sugar worth a pound? 

33. If the expense of keepmg 1 horse 1 day is 3s. Id., 
Canada currency, what will be the expense of keeping 4 horses 

3 weeks, at the same rate? 

34. Bought 10 bales of cloth, each bale containing 14 
pieces, and each piece 22^ yaids, at 10s. 8d. per yard, Blinoifl 
currency : what was the cost of the .doth ? 

35. A has 7icwt. of sugar, worth 12 cents a pound, for 
which B gave him 12Jcwt. of flour: what was the flour worth 
a pound? 

36. Bought 120 yards of cloth, at 6s, 8d. a yard. New 
York currency, and gave in payment 76 bushels of rye, at 

4 s 6d. a bushel. New England currency, and the balance in 
money : how many dollars will pay the balance ? 

37. A merchant bought 21 pieces of cloth, each piece con- 
taining 41 yards, for which he paid $1260 ; he sold the doth 
at $1.75 per yard : did he gain or lose, and how much? 
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sfl 88. The hoar and- minute hands of a watch are together at 
■^^^i at what moment will they be togetHer between 5 and 6 ? 

89. How many yards of carpeting f of a yard wide will 
ff^ver the floor of a room 18 feet long and 15 feet wide? 

.. 40. If 9 men can build a house in 5 months, by working 
-' 12 hours a day, how many hours a day must the same niei 
to do it in 6 months? 
[l. B and C can do a piece of work in 12 days ; with the 
v^sadstance of A they can do it in 9 days : in what time can 
iA do it alone? 

■^42. A can mow a certain field of grass in 3 days, B can 
Vdo it in 4 days, and C can do it in 5 days : in what tune 
f^an they do it, working together? 

■9^43. Divide the number 480 into 4 such parts that they 
I shall be to each other as the numbers 8, 5, 7, and 9? 
|J|N^44. What length of a board that is 8^^ inches broad, will 
make a square foot ? 

45. The provisions in a garrison were sufficient for 1800 
men, for 12 months ; but at the end of 3 months, it was re- 
inforced by 600 men, and 4 months afterward, a second rein- 
forcement of 400 men was sent in : how long would the 
provisions last after the last reinforcement arrived? 

46. A merchant bought a quantity of broadcloth and baize 
for $488.80; there was IITJ yards of broadcloth, at 13^ per 
yard ; for every 5 yards of broadcloth he had 1 J yards of 
baize : how many yards of baize did he buy, and what did it 
•ost him per yard ? 

41. If the freight of 40 tierces of sugar, each weighing 3 J 
ewt., for 150 miles, costs $42, what must be paid for the 
freight of lOhhd., each weighing 12cwt., for 50 miles? 

48. If 1 pound of tea be equal in value to 50 oranges, and 
70 oranges be worth 84 lemons, what is the value of a pound 
of tea, when a lemon is worth 2 cents? 
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49. What amoaut mast be discoonted, at t per cent^ tc 
make a present payment of a note of $500, dae 2 years 8 
months hence? 

50. If the interest on $225 for 4| years is $91.12^, what 
would be the interest on $640, at the same rate, for 2^ years? 

51. A farmer having 1000 bushels of wheat to sell, can 
have $1.75 a bushel cash, or 5|^1.80 in ninety days: whidi 
at the*expiration of ninety days, would be most advantageous 
to him, money being worth 7 per cent. ? 

52. A merchant bought goods to the amount of $15*75 on 
9 months' credit ; he sells the same for $1800 in cash : money \ 
being worth 6 per cent., what did he gain? 

53. Three persons in partnership gain $482.62 ; A put in J 
as much capital as B, and B put in f as much as G : what 
was each one's share of the gain? 

54. A father divided his estate, worth $9268.60, among hifi 
4 children, giving A } of it, B \, and $5 as often as he 
gave D $6 : how much did each receive ? 

55. A tax of $475.50 was laid upon 4 villages. A, B, C, 
and D ; it was so distributed, that as often as A and B each 
paid $5, paid $T, and D $8 ; what part of the whole tax 
did each village pay ? 

56. There are 1000 men besieged m a town, with provisions 
for 5 weeks, allowing each man 16 ounces a day. If they are 
remforced by 400 men, and no relief can be afforded till the 
end of 8 weeks, what must be the daily allowance to each 
roan? 

57. A reservour has 3 pipes ; the first can fill it in 10 days, 
the second, in 16 days, and the third can empty it in 20 days; 
in what time will the cistern be filled if they are all jdlowed 
to run at the sam^ time? 

58. Two persons, A and B^ are on opposite sides of a 
wood, which is 536 yards m circumference ; they begin to 
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travel in the same direction at the same time ; A goes at the 
rate of 11 yards a minute, and B, at the rate of 34 yards in 
3 minutes : how many times will B go round the wood before 
he overtakes A? 

59. Two men and a boy were engaged to do a piece of 
work. One of the men could do it in 10 days, the other iu 
16 days, and the boy could do it in 20 days : how long would 
it take them together to do the work? 

60. A owes B 1500, of which $150 is to be paid in 3 
inonths, 1175 in 6 months, and the remainder in 8 months: 
what would be the equated time for the payment of the whole? 

r^ 61. If 42 men, in 270 days, working 8^ hours a day, can 
I build a wall 98f feet long, ^ feet high, and 2^ ffeet thick j 
in how many days can 63 men build a wall 45j feet long, 
6^ feet high, and 3^ feet thick, working m hours a day? 

62. After one-third part of a cask of wine had leaked 
away, 21 gallons were drawn, when it was found to be half 
full : how much did the cask hold ? 

63. A man had a bond and mortgage for $2500, dated 
July 1st, 1854. Kot satisfied with 7Vo interest, he sold the 
mortgage for its nominal value, and on Sept. 1st, 1854, pur- 
chased 10 shares of railroad stock, par $100, at 115. On Nov. 
let, he bought 8 shares more of the same stock, at 98 ; and on 
April 1st, 1855, he bought 5 shares more at the same rate. 
On the first days of August and February, in each year, he 
received a regular semi-annual dividend of 4 per cent., and at 
the end of the year (January 1st, 1856) sold his whole stock 
at 99 : did he lose or gain by the investment in stocks, and 
how much? 

64. A landlord being asked how much he received for th 
rent x)f his property, answered, that after deducting 9 cents 
from each dollar, for taxes and repairs, there remained 
$3014.30 : what was the amount of his rents ? 

66. If 165 pounds of soap cost $16.50, for how much will 
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it be necessary to sell 390 pounds, in order to gun the cost 
of 36 pounds? 

66. What is the height of a wall which is 14J yiurds in 
length, and ^ of a yard in thickness, and which cost $406, it 
haying been paid for at the rate of $10 per cubic yard? 

67. A thief escaping from an officer, has 40 miles the start 
and travels at the rate of 5 miles an hour ; the officer in por- 
Buit travels at the. rate of 7 miles an hour: how far must he 
travel before he overtakes the thief? 

68. Two families bought a barrel of flour together, foi 
which they paid $8, and agreed that each child should count 
half as much as a grown person. In one family there were 3 
grown persons and 3 children, and in the other, 4 grown pei^ 
sons and 10 children ; the first family used from the flour 2 
weeks, and the second 3 weeks : how much ought each to 
pay? 

69. At $42 ft thousand, how many thousand feet of lumber 
should be given for a farm containing 33 A. 2R. 16 P., valued 
at $125 an acre? 

70. A person paid $150 for an insurance on goods, at 
3|- per cent., and finds that in case the goods are lost, he will 
receive the value of the goods, the premium of insurance, and 
$25 besides : what was the value of the goods ? 

71. A distiller purchased 6000 bushels of rye, which he 
c!Ould have at 96 cents a bushel, cash, or at $1, 2 months^ 
credit; which would be the -more advantageous, at the end 
of two months, to buy on credit, or to borrow the money at 
7 per cent., and pay the cash ? 

72. A stockholder bought f of the capital of a company at 
par ; he sold J of his purchase at par, and the remainder for 
$25000, and by the latter sale made $5000: what was the 
value of the whole capital? 

73. How many bushels of grain will a bin contain, that is 
Sft 5 in. wide, 2ft. 6 in. long, and 6ft. deep? 
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t4. Three travelers have each to make the same journey 
of 2160 miles; the first travels 80 mOes a day, the second 
21, and the third 24 : how many days should one set out 
after the other, that they may all arrive together? 

75. A house which was resold for $7180, would have given 
a profit of $420, if the second proprietor had purchased it 
$130 cheaper than he did : at what price did he purchase it ? 

76. A piece of land of 188 acres was cleared by two com- 
panies of men, working together ; the first numbered 25 men, 
and the second 22 ; the first company received $84 more than 
the second : how many acres did each company clear, and what 
did the clearing cost per acre? 

77. I have three notes payable as follow : one for $100, 
due Feb. 12th ; the second for $400, due March 12th ; and 
the third for $300, due April 1st : what is the average time 
of payment from January 1st? 

78. How many marble slabs, 15 in. square, will it take to 
pave a floor 32 feet long, and 25 feet wide? What will be 
the cost at $3 a square yard for the marble, and 40 cents a 
square yard for labor? 

79. A man, in his will, bequeathed $500 to A, $425 to B, 
$300 to O, $250 to D, and $175 to E ; but after settlmg up 
the estate* and paying expenses, there was but $1155 left: 
what is each one's share? 

80. If 31b. of tea are worth 71b. of coflFee, and 141b. of 
coffee are worth 48 11$. of sugar, and 18 lb. of sugar are worth • 
271b. of soap; how many pounds of soap are 61b. of tea 
worth? 

81. What 18 the hour, when the tune past noon is | the 
time to midmghtf 

82. If f of a yard of cloth cost $}, being j- of a yard wide, 
what is the value of |- of a yard If yards wide, of the SQtme 
quality f 

83. A farmer sold 60 fowls, a part tucki^^^, ^scA ^ ^^rssN^ 
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chickens ; for the turkeys he received $1.10 apiece,, and for the 
chickens 50 cents apiece, and for the whole he received 161 60: ' 
how many were there of each ? 

84. A person hired a man and two boys ; to thid man he 
Ig&ve 6 shillings a day, to one boy 4 shillings, and to the 

otl]|cr 8 shillings a day, and at the end of the time he paij 
them 104 shillings : how long did they work? 

85. Divide $6471 among three persons, so that as often itf 
the first gets $5, the second will get $6, and the third $7. 

86. Two partners have invested in trade $1600, by which 
they have gained $306 ; the gain and stock of the second 
amount to $1140 : what is the stock and the gain of each? 

87. What is the height of a tower that casts a shadow 
75.75 feet long, at the same time that a perpendicLlar stafl 
3 feet high, gives a shade of 4.55 feet in length? 

88. A can do a certain piece of work in 3 weeks ; B ci^ 
do 3 times as much in 8 weeks | and C can do 5 times as 
much in 12 weeks : in what time can they all together do the 
first piece of work? 

89. Two persons pass a certam point, at an interval of 4 
hours; the first traveling at the rate of 11|, and the second 
17^ miles an hour : how long, after passing the fixed* point, and 
how far, will the first travel before he is overtaken- by the second? 

90. Three persons engage in trade, and the sum of their 
• stock is $1600. A's stock was in trade 6 months, B's 12 

months, and C's 15 months ; at the time of settlement, A de- 
ceives $120 of the gain, B $400, and C $100 : what was each 
person's stock? 

91. Ay B, and C, start at the same time, ^m the sam( 
point, and travel in the same direction, around an island 73 
miles in circumference. A goes at the rate of 6 miles, B 10 
miles, and C 16 mOes per day : in what time will they all be 
*^ther x».?ain? 
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92. What length of wire, |> of an inch in diameter, can be 
drawn from a cube of copper, of 2 feet on a side, allowing 10 
per cent, for waste? 

93. A person having $10000 invested in 6 per cent, stocks, 
sells out at 65, and invests the proceeds in 6 per cents at 
82} : what will be the difference in his annual income? 

94. In order to take a boat through a lock from a certaiL 
river into a canal, as well as to descend from the canal^ ii:to 
ihe river, a volume of water is necessary 46 J yards long, 8 
yards wide, and 2f yards deep : how many cubic yards of 
water will this canal throw into the river in a common year, 
if 40 boats ascend and 40 descend each day, except Sundays 
and eight holidays? 

95. A company numbering sixty-six shareholders have con- 
structed a bridge which cost $200000 : what will be the gain 
of each partner at the end of 22 years, supposing that 6400 
persons pass each day, and that each pays one cent toll, the 
expense for repairs, Ac, being $5 per year for each share- 
holder ? 

96. Five merchants were in partnership for four years, the 
first put in 160, then, 5 months after, $800 ; the second put 
in first $600, and 6 months after $1800 ; the third put in 
$400, and every six months after, he added $500 ; the fourth 
<Ud not contribute till 8 months after the commencement of 
the partnership ; he then put in $900, and repeated this sum 
every 6 months; the fifth put in no capital, but kept the ac- 
counts, for which the others agreed to allow him $800 a year, 
to be paid in advance, and put in as capital. What is each 
one's share of the gain, which was $20,000 ? 

97. A general arranged his army in a solid mass, and in o 
square form, and had 44 men over. If he increases the side 
of the square by 1 man, and makes a new square on this line, 
he will require 49 men to complete it : how many men had he i 

98. A, B, and 0, are to share $987 in the proportion of 
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1}, \, and \ respectively ; but by the death of C, it is leqmnd 
to divide the whole sum proportionally between the other two: 
what wDl each have? 

99. A lady going out shopping, spent at the first phee she 
stopped, one-half her money, and half a dollar more; at tlte 
next place, half the remainder, and half a dollar more ; and at 
t'le next place, half the remainder, and half a dollar more 
r^hen she fonnd that she had but three dollars left : how much 
had she when she started? 

100. If a pipe of 6 inches discharges a cerUdn qnantity o! 
Quid in '4 hoars, in what tune will 4 pipes, each of 3 inches 
bore, discharge twice that qnantity? 

101. A man bought 12 holies, agreeing to pay $40 for the 
first, and in an increasing arithmetical progression for the rest, 
paying $370 for the last : what was the difference in the cost, 
and what did he pay for them all ? 

102. A bill for goods, amountmg to $15000, is to be paid 
for in three equal payments without interest ; the first in 4 
months, the second in 6 months, and the third in 9 months, 
money being worth 7 per cent. : how much ready money ought 
to pay the debt ? 

103. If an iron bar 5 feet long, 2^ inches broad, and If 
inches thick, weigh 45 pounds, how much will a bar of the 
same metal weigh, that is T feet long, 3 inches broad, and 2^ 
inches thick? 

104. A market woman bought a certain nnmber of eggs at 
the rate of 4 for 3 cents, and sold them at the rate of 5 for 
4 cents, by which she made 4 cents : what did she pay apiece 
for the eggs ? What did slie make on each egg sold ? How 
many did she sell to gam 4 cents ? 

105. A person passed ^ of his life in childhood, ^ of it in 
youth, 5 years more than ^ of it in matrimony ; he then had 
a son, whom he survived 4 years, and who reached only ^ the 
>ge of his father : at what age did he die ? 
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- 106. A well is to be stoned, of which the diameter is 6 
feet 6 inches, the thickness of the wall is to be 1 foot 6 
inches, leaving the diameter of the well within the wall 3 feet 
6 inches ; if the well is 40 feet deep, how many cubic feet of 
stone will be required ? 

107. A surveyor measured a piece of ground in the form of 
a rectangle, and found one side to be 37 chains, and the other 
12 chains 16 links : how many acres did it contain ? 

108. A farmer bought a piece of land for $1600, and 
agreed to pay principal and interest in 5 equal annual instal- 
ments: if the interest was 7 per cent., how much was the 
annual payment? 

_ 1-0 9. A fountain has four receiving pipes, A, B, C, and D; 
A, B, and C will fill it in 6 hours ; !B, C, and D in 8 hours ; 
C,- D, and A in 10 hours; and D, A, and B in 12 hours: it. 
has also 4 discharging pipes, E, F, G, and H ; E, F, and G 
will empty it in 6 hours ; F, G, and II in 5 hours ; G, H, 
and E in 4 hours; II, E, and F in 3 hours. Suppose the 
fountain full of water, and all the pipes open, in what time 
would it be emptied ? 

110. If a ball 2 inches in diameter weighs 5 pounds, what 
will be the diameter of another ball of the same material that 
weighs 78.125 pounds? ^s^v.^^^v./'N^s^^^^.^^w 

111. A gives B his bond for $5000, dated April 1st, 1861, 
payable in ten equal annual instalments, the first payment of 
$500 to be made April 1st, 1862. Afterward, A agreed to 
take up his bonbon the first day of April, 1863. He was to 
pay, on that day,' the instalment due on the first of April, 
1862, with interest at 7 per cent., the instalment due April 
1st, 1863, and to be allowed compound interest, at 7 per 
centb, to be computed hxilf-yearly, on each of the subsequent 
payments r what sum, on the first day of April, 1863, will 
cancel the bond ? * 
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MENSURATION. 

406. Mensuration is the art of measuring, and embraces all 
the methods of determining the contents of geometrical figures. 
It 13 divided into two parts, the Mensuration of Surfaces, and 
ihf Mensuration of Volumes. 
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MENSURATION OF SURFACTS. 

406 Surfaces have length and breadth. They are measnrcd 
by means of a square, which is called the unii of surface. 

A SQUARE is the space included between four i foot 

equal lines, drawn perpendicular to each other. 
Each line is called a side of the square. If 
each side be one foot, the figure is called a 
fiqtuirefooL 

The number of small squares that is con- 
tained in any large square, is always equal to 
the product of two of the sides of the large 
square. As in the figure, 3 x 3 = 9 square 
feet. The number of square inches contained 
in a square foot is equal to 12 X 12 = 144. 

If the sides of a square be each four fe^, the square will 

contain sixteen square feet. For, in the large square there are 

sixteen small squares, the sides of which are each one foot. 

Therefore, the square whose side is four feet, contains sixteen 

f^quare feet. 

Triangle. 

407. A TRIANGLE is a figure bounded by three straight lines 
Thus, ACB is a triangle. 

The lines BA, AC, EC, are called sides; 
and the comers, B, A, and C, are called 
angles. The side AB is the base. 

When a line like CD is drawn, making 
the angle CJ!DA equal to the angle CDB, 
then CD is said to be at right angles to 
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AB, and CD is called the altitude of the triangle. Each tri- 
angle CAD or CDB is called a right-angled triangle. The 
side BC, or the side AC, opposite the right angle, is called 
the hypotheniLse. 

The area or contents of a triangle is equal to half the 
product of its base by its altitude {Bk. lY., Prop, VL). 

NoTB. — ^AIl the references are to Davies' Legendre. 

Examples. 

1. The base, AB, of a triangle is 60 yards, and the per- 
pendicular, CD, 80 yards : what is 

the area? opbeation. 

50 
ANiiLYBis. — We first multiply the 30 

base by the altitude, and the product 2)1500 

is square yards, which we divide by j ZT7. , 

2 fertile La. ^"* '^0 sg. yanfe. 

2. In a triangular field the base is 60 chains, and the per- 
pendicular 12 chains : how much does it contain 7 

3. There is a triangular field, of which the base is 45 rods, 
and the perpendicular 38 rods : what are its contents f 

4. What are the contents of a triangle whose base is *15 
chains, and perpendicular 36 chains? 

Rectangle and Parallelogranu 

408. A RECTANGLE is a four-sided figure, 
or quadrilateral, like a square, in which the 
sides are perpendicular to each other, but 
the adjacent sides are not equal 

409. A PARALLELOGRAM is a quadrilat- 
eral which has its opposite sides equal 
and parallel, but its angles not right 
angk». The line DB, perpendicular to the 
base^ is called the altitude. 
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X7ie area of a square^ rectangle, or parallelogram, is efd 
to the product of the base and altitude. 

Examples. 

1. What is tho area of a square field, of which the vdei 
are each 66.16 chains? 

2. What is the area of a square piece of land, of whidi tbe 
sides are 54 chains? 

8. What is the area of a square piece of land, of which ihe 
sides are 75 rods each? 

4. What are the contents of a rectangular field, the length 
of which is 80 rods, and the breadth 40 rods ? 

5. What are the contents of a field 80 rods square? 

6. What are the contents of a rectangular field, 30 chains 
long and 5 chains broad? 

7. What are the contents of a field, 54 chains long and 18 
rods broad? 

8. The base of a parallelogram is 542 yards, and the per- 
pendicular height 720 feet: what is the area? 

9. The measure of a rectangular field is 24000 square feet, 
and its length is 200 feet : what is its breadth ? 

Trapezoid. 

410. A TRAPEZOID is a quadrilateral, 
ABCD, having two of its opposite sides, 
AB, DC, parallel. The perpendicular. 
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EF, is called the altitude. A F B 

The area of a trapezoid is equal to half the product of the 
sym of the two parallel sides by the altitude {Bk. IV., Prop 
VII.). 

Examples. 
1. Required the area or contents of the trapezoid ABCD, 
havmg given AB = 643.02 feet, DC = 428.48 feet, and 
EF = 342.32 feet. 
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Analysis. — Wo first find operation. 

the sum of the parallel 643.02 + 428.48 = 1071.50 = sum . 

sides, and then mnltiplj it of parallel sides. Then, 1071.50 x 

by tlie altitude ; after which 842.32 = 366796.88 ; and 3««7»i.A? = 

we divide the product by 183397.94 = the area. 
2^ for the area. 

2. What is the area of a trapezoid, the parallel sides of 
which are 24.82 and 16.44 chains, and the perpendicular dis« 
tance between them 10.30 chains? 

3. Required the area of a trapezoid, whose parallel ?ides 
are 51 feet and 37 feet 6 inches, and the perpendicular dis- 
tance between them 20 feet and 10 inches. 

4. Requilred the area of a trapezoid, whose parallel sides 
are 41 and 24.5, and the perpendicular distance between them 
21.5 yards. 

5. What is the area of a trapezoid, whose parallel sides are 
15 chains, and 24.5 chains, and the perpendicular height 30.80 
chains ? 

6. What are the contents of a trapezoid, when the parallel 
sides are 40 and 64 chains, and the perpendicular distance be- 
tween them 52 chains? . 

Circle. 

411. A Circle is a portion of a plane bounded by a curved 
line, every point of which is equally dis- 
tant from a certain point within, called 
the center. 

The curved line AEBD is called the 
drcumfereiice ; the point C, the center; 
the lineAB, passing through the center, 
a diameter ; and CB, a radius. 

The circumference, AEBD, is 3.1416 
limes as great as the diameter AB. Hence, if the diameter is 
1, the circumference will be 3.1416. Therefore, if the diameter 
is known, the circumference is found by muUijjlying 3.1416 
by the diameter {Bk, V., Prop. XVI.). 
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Examples. 

1. The diameter of a circle is 8 : wha4; is the circamferKieet . 

OPKRATIOR. 

Analybis. — The circumference is fomid 3.1416 

by Bimply moltipljing 8.1416 by the di- 8 

^^t^' Ans. 25.1328 

2. The diameter of a circle is 186 : what is the eircum- 
ference? 

8. The diameter of a circle is 40 : what is the drmioh 
ference ? 

4. What is the circumference of a circle whose diameter is 

412. Since the circumference of a circle is 3.1416 times as 
great as the diameter, it follows, that if the circumference is 
knotmi, we may find the diameter by dividing it by 3.1416. 

Examples. 

1. What is the diameter of a circle whose circumference is 
157.08? 

2. What is the diameter of a circle whose circumference is 
23304.3888 ? 

3. What is the diameter of a circle whose circumference ifl 
13700? 

413. To find the area or contents of a circle. 

Rule. — Multiply the square of the radius by 3.1416 (Bk 
v., Proi^. XV.). 

Examples. 

1. What is the area of a circle whose diameter is 12? 

2. What is the area of circle whose diameter is 5? 

5. What is the area of a circle whose diameter is 14? 
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4. How many sqoare yards in a circle whose diameter is 8^ 
feet? 

5. What is the area of a circle whose diameter is ^ mile? 

Sphere. 

414. A SPHEEE is a portion of space 
bounded by a curred surface, all the 
points of which are equally distant from 
a certain point within, called the center. 
The line AD, passmg through its center 
C, is called the diameter of the sphere, 
and AC its radius. 




415. To find the surface of a sphere. 
Ktile. — Multiply the square of the diameter by 3.1416 {Bk. 
VITL, Prop. X., Gar. 1.). 

Examples. 

1. What is the surface of a sphere whose diameter is 6 ? 

2. What is the surface of a sphere whose diameter is 14 ? 

3. Required the number of square inches in the surface of ^ 
sphere whose diameter is 3 feet or 36 mches. 

4. Eeqmred the area of the surface of the earth, its mean 
diameter being 7918.7 miles? 

MENSUEATION OF VOLUMES. 
416. A SOLID or volume is a portion of space having three 
dimensions: length, breadth, and 
thickness. It is measured by a 
cube, called the cvMc unit, or 
unit of volume. 

A CUBE is a volume having 
six equal faces, Tvliich are squares. 

If the sides of the cube be each „ feet = l yard, 

one foot long, the figure is called 
a cubic foot. But when the sides of the cube ore ow^ ^^x^^ 
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as in the fignre, it is called a cubic yard. Tlie base of the 
cnbe, which is the face on which it stands, contains 8x3 = 9 
square feet. Therefore, 9 cubes, of one foot each, can be 
placed on the base. If the figure were one foot high, it would 
contain 9 cubic feet ; if it were 2 feet high, it would contain 
two tiers of cubes, or 18 cubic feet ; hence, t?ie contents are 
qual to the product of the lengthy breadth, and height 

417. To find the volume or contents of a sphere. 

Bnle. — Multiply the surface by the diameteTf and divide 

the product by 6; the quotient vrill be t?ie contents (Bk VIIL, 

Prop. XIV., 8ch. 3). 

• Examples. 

1. What are the contents of a sphere whose diameter is I2f 

OPERATION. 

Analysis. — We find the sur- 12* = 144 

face by multiplying the square of multiply by 3.1416 "* 

the diaa.eter by ai416 We ^^^ -^^^^ 

then multiply the surface by the diameter 12 

diameter, and divide the product , 

tye. ( 5)5428.6848 

solidity 904.7808 

2. What are the contents of a sphere whose diameter is 8? 

3. Find the contents of a sphere whose diameter is 16 inches. 

4. What are the contents of the earth, its mean diameter 
being 1918.1 miles? 

5. Find the contents of a sphere whose diameter is 1.2 feet. 



Prism. 

418. A Prism is a volume whose ends or bases 
are equal plane figures, and whose faces are par- 
allelograms. 

The sum of the sides which bound the base, is 
caUed the perimeter of the base ; and the sum of 
''"5 parallelograms which bound the prism, is called 

I convex surface. 
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419. To find the convex Bnr&ce of a right prism. 

RxLle. — Multiply the perimeter of the hose by the^ perpeiv 
dictdar height, and the product vriU be the convex surface 
(Bk. YIL, Prop. I.). 

Examples. 

1. What Is the convex surface of a prism whose base is 
bounded by five equal sides, each of which is 35 feet, the alti- 
tude being 62 feet? 

2. What is the convex surface when there are eight equal 
fddes, each 15 feet in length, and the altitude is 12 feet ? 

420. To find the volume or contents of a prism. 

Kiile. — Multiply the area of the base by the altitude, and 
the product will he the contents {Bk. YII., Prop. XI Y.). 

Examples. 

1. What are the contents of a square prism, each side of 
the square which forms the base being 16, and the altitude of 
the prism 30 feet 7 

OPERATION. 

Analysis. — We first find the area of the Tc» _ oc^ 
square which forms the base, and then multi- oq 

ply by the altitude. ^^ ^^ 

2. What are the contents of a cube, each side of which is 
48 inches? 

3. How many cubic feet in a block of marble, of which 
the length is 3 feet 2 mches, breadth 2 feet 8 inches, and 
height or thickness 5 feet ? 

4. How many gallons of water will a cistern contam, whose 
dimensions are the same as in the last example? 

5. Required the measure of a triangular prism, whose height 
is 20 feet, and area of the base 691. 
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Cylinder. • 

421. A Ctlindeb is a volume generated 
by the revolution of a rectangle, AF, about 
EF.. The Ime EF is called the axis, or 
altitude ; the circular surface, the convex 
eufface of the cylinder ; and the circular 
ends, the bases, 

422. To find the convex suzface of a 
cylinder. 

Rule. — Multiply the circumference of the base by the 

attitude, and the product vrUl be the convex surface (Book 

VIIL, Prop. I.). 

Examples. 

1. What is the convex surface of a cylinder, the diameter 
of whose base is 20, and the altitude 40 7 

2. What is the convex surface of a cylinder whose altitude 
is 28 feet, and the circumference of its base 8 feet 4 mches? 

«3. Find the convex surface of a cylinder, in square inches, 
the diameter of whose Jtase is 15 inches, and altitude 5 feet? 

4. What is the convex surface of a cylinder, the diameter 
of whose base is 40, and altitude 50 feet P 

423. To find the volume or contents of a cylinder. 

Rule. — Multiply the area of the base by the altitude: the 
product vriU be the contents or volume {Book YIIL, Prop. 

n.). 

Examples. 
1. Beqmred the contents of a cylmder of which the altitcde 
is 11 feet, and the diameter of the 
base 16 feet. ovblmhos. 

W = 266 

Analysis.— We first find the area '"^^^^ 

of tlie base, and then multiply by area base, 201.0624 

the altitude : the product is the so- 11 

lidity. 2211.6864 
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- 2. What are the contents of a cylinder, the diameter of whose 
base is 40, and the altitude 29 ? 

8. What are the contents of a cylinder, the diameter of 
whose base is 24, and the altitude 30? 

4. What are the contents of a cylinder, the diameter of 
whose base is 82, and altitude 12 7 

6. What are the contents of a cylinder, the diameter of 
whose base is 25 feet, and altitude 15? 

Pyramid. 

424. A Pyramid is a Tolume bounded 
by several triangular planes united at 
the 'same point, S, called the vertex, and 
by a plane figure or base, ABODE, m 
which they teorminate. The altitude of 
the pyramid is the line SO, drawn per- 
pendicular to the base. 

426. To find the volume or contenta of a pyramid. 

Rule. — Multiply .the area of the base by the dtitude^ and 
divide the product by 3 {Bk. VII., Prop. XVII.). 

Examples. 

1. Bequired the contents of a pyramid, onBATioir. 
the area of whose base is 86, and the alti- 86 
tude 24. _24 

AsALTSis.— We simply multiply- the area of o)^wi 

the base 86, by the altitude 24, and tiien di- ^ns. 688 
vide the product by 8. 

2. What are the contents of a pyramid, the area of whose 
base is 365, and the altitude 86? 

8. What are the contents of a pyramid, the area of whoso 
base is 207, and altitude 36 ? 

4. Wliat are the contents of a pyramid, the area of whose 
base is 562, and altitude 80? 
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5. What are the contents of a pyramid, the area of whose 
base is 540, and altitude 32? 

6. A pyramid has a rectangular base, the sides of which are 
50 and 24 ; the altitude of the pyramid is 36 : what are its 
contents ? 

7. A pyramid with a square base, of which each side is ]6 
h IS an altitude of 24 : what are its contents 7 

Oone. 
426. A Cone is a volume generated by 
the revolution of a right-angled triangle 
ABC, about the side CB. d:he point C is 
the vertex, and the line CB is called the 
axis, or altitude. 

427* To find the volume or contents of a 
cone. 

Rule. — Multiply the area of the base by the altitude, and 
divide the product by Z ] or, multiply the area of the hose 
by one-third of the altitude {Bk. Vni., Prop. V.). 

Examples. 

1. Required the contents of a cone, the diameter of wlioes 
base is 6, and the altitude 11. 

Analysis. — We first square th^ operation. 

diameter, and multiply it by 6' = 36 

.7854, which gives the area of 36 X .t854 = 28.2T44 

the base. , We next multiply by |2 

the altitude, and then divide the 3 )311.0184 

product by 8. Ans. 103.6t28 

2. What are the contents of a cone, the diameter of whoee 
base is 36, and the altitude 2t 7 

3. What are the contents of a cone, the diameter of whose 
base is 35, and the altitude 2t ? 

4. What are the contents of a cone, whose alliiade Is 81 
feet, and the diameter of the base 20 feet? 
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GAUGING-. 

428. Cask-Qai:gin6 is the*method of finding the number of 
B^Uons which a cask contains, by measuring the external di- 
mensions of the cask. 

429. Casks are divided into four varieties, according to the 
snrvature of their sides. To which of the varieties any cask 
belongs, must be judged of by inspection. 



1st Variety — least curvature. 



2d Variety — ^least mean curvature. 



8d Variety — greatest mean curvature. 



4tk Variety — greatest curvature. 



430. The first thmg to be done is to find the mean di- 
ameter. To do this, • 

Rule. — Divide the head diameter by the bung diameter, 
and find the quotient in the first column of the following 
tdble^ marked Qu. Hien if the bung diameter be multiplied 
by the number on the same line vrith it, and in the column 
answering to the proper variety, the product wUl be the true 
mean diameter, or the diameter of a cylinder having the 
same altitude and the same contents vjUh the casfc proj^^d.. 
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Examples. 

1. Supposing the diameters to be 32 and 24, it is reqtiired 
to find the mean diameter for each variety. 

Dividing 24 by 32, we obtain .75 ; which being found in 
the column of quotients, opposite thereto stand the numbers, 

294272 1 *" ^^^ c<»«BPo»d 
28 2816 I ^^ niean dlameUis 



.9242 
.9196 
.8838 
.8780 J 



which being each mul- 
tiplied by 33, produce 
respectively. 



I 28.0960 J 



requiied. 



2. The head diameter of a cask is 26 inches, and the buDi^ 
diameter 3 feet 2 inches: what is the mean diameter, the cask 
being of the third variety ? 

3. The head diameter is 22 inches, the bung diameter 34 
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inches : what is the mean diameter of a cask of the fomrth 
variety ? 

431. Having found the mean diameter, we multiply the 
sqaare of the mean diameter by the decimal .T854, and the 
product by the length ; this will give the contents in cubic 
io^lies. Then, if we divide by 231, we have the contents in 
wine gallons (see Art. 475) ; or if we divide by 282, we have 
the contents in beer gallons (Aii;. 476). 

Abtaltbis. — ^For wine measure, w^ operation. 

multiply the length by the square of Z X ^ X V!,V = 
the mean diameter, then by the deci- I x cP X .0034 
mal .7854, and cUvide by 231. 

I^ then, we divide the decimal .7854 by 231, the quotient car- 
ried to four places of decimals is .0034; and this decimal, multiplied 
by the square of the mean diameter and by the length of the 
cask, wiU give, the contents in wine gallons. 

For similar reasons, the content is operation. 

found in beer gallons by multiplying I x d^ X ^^A^ = 
together the length, the square of the 2WT 

mean diameter, and the decimal .0028. ^ X ^ X .0028. 

Hence, for gauging or measxuing casks, 

"Rxjle.—MulHply the length by the sqicare of the mean di- 
ameter ; then mtdtiply by 34 for vnne^ and by 28 for beer 
measure, and point off in the product four decimal places. 
The product vnU then express gallons, and the decimals of a 
gallon, 

1. How many wine gallons in a cask, whose bung diameter 
is 86 inches, head diameter 90 inches, and length 50 inches ; 
the cask being of the first variety ? 

2. How many wine, and how many beer gallons in a cask 
whose length is 36 inches, |)ung diameter 35 inches, and head 
diameter 30 inches, it being of the first variety? 

'8. How many wine gallons in a cask of which the head 
diameter is 24 inches, bung diameter 36 inches, and length 3 
feet 6 inches, the cask being of the second variety? 



384 MBGHANIOAL P0WSB8. 



OF THE MECHANICAL POWERS. 

432. Thero are six simple machines, which are called M& 
chanical powers. They are, the Lever, the PuUey^ the TFiherf 
and Axle, the Inclined Plane, the Wedge, and tl\e Screw. 

433. To understand the nal^nre of a machine, four thiiigs 
must be considered. 

1st. The power or force which acts. This consists in Ik 
efforts of men or horses, of weights, springs, steam, &c. : 

2d. The resistance which is to be overcome by 'the power. 
This generally is a weight to be moved : 

3d. The center of motion, called a fvlcrum or prop. The 
prop or folcmm is the point aboat which all the parts of the 
machine move : 

4th. The respective velocities of the power and resistance 

434. A machine is said to be in eqnilibrinm when the n- 
sistance exactly balances the power ; in which case all the 
parts of the machine are at rest, or in uniform motion, and in 
the same direction. 

Lever. 

435. The Lever is a bar of wood or metal, which moves 
around the fulcrum. There are three kinds of levers. 



1st. When the fulcrum is 
between the weight and the. 
power : 



2d. When the weight is 
between the power and the 
fulcrum : 
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Sd. When the power is 
between the fnlemm and the 
weight : t=== 

The perpendicalar distance 
from the fnlemm to the di- 
rections of the weight and power, are called the arm^ of 
the lever. 

436. An equilibrium is produced in all the levers, when the 
weight, multiplied by its distance from the fulcrum, is equal to 
the power multiplied by its distance from the fulcrum. That is, 

Rule. — The weight is to the powers as the distance from 
the poioer to the fvlcrum^ is to the distance from the weight 
lo the fulcrum. 

Examples. 

1. In a lever of the first kind, the fulcrum is placed at the 
middle point : what power will be necessary to balance a 
weight of 40 pounds ? 

2. In a lever of the second kind, the weight is placed at 
the middle point : what power will be necessary to sustain a 
weight of 501b.? 

3. In a lever of the third kind, the power is placed at the 
middle point : what power will . be necessary to sustain a 
weight of 251b.? 

4. A lever of the first kind is 8 feet long, and a weight of 
601b. is at a distance of 2 feet from the fulcrum : what power 
will be necessary to balance it ? 

6. In a lever of the first kind, that is 6 feet long, a weight 
uf 200 lb. is placed at 1 foot from the fulcrum : what power 
will balance it? 

6. In a lever of the first kind, like the common steelyard, 
the distance from the weight to the fulcrum is one inch ; at 
what dLstance from the fulcrum must the poise of lib. \yi 

17 
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placed, to balance a weight of lib? A weight of Hlkll 
Of 21b.? Of 41b.? 

7. In a lever of the third kind, the distance from the fill* 
cnim to the power is 5 feet, and from the fnlcram to the 
weight 8 feet : what power is necessary to sustain a weight of 
401b.? 

8. In a leyer of the third kind, the distance from the ful- 
cram to the weight is 12 feet, and to the power 8 feet: what 
power will be necessary to sustain a weight of 100 lb. ? 

437* Remarks. — In determining the equilibriom of the lerer, 
we have not considered its weight. In lerers of the first kind, 
the weight of the lever generally adds to the power, bnt in 
the second and third kinds, the weight goes to Himiniah the 
effect of the power. 

In the previous examples, we have stated the circnmstaoues 
under which the power will exactly sustain the weight In 
order that the power may overcome the resistance, it must of 
course be somewhat increased. The lever is a very important 
mechanical power, being much used, and entering, indeed, into 
most other machines. 

Of the Pulley. 
438. The pulley is a wheel, having a 



groove cut in its circumference, for the /^ ^ 

purpose of receiving a cord which passes 

over it. When motion is imparted to the 

cord, the pulley turns around its axis, which 

is generally supported by being attached ^p ^^ 

to a beam above. 



v:> 



439. Pulleys are divided into two kinds, fixed pulleys and 
movable pulleys. When the pulley is fixed, it does not increase 
the power which is applied to raise the weight, but merely 
changes the direction la which it acts 
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A movable pulley gires a mechanical adrantage. Thus, 
movable pulley, the hand which sus- 
he cask actually supports but one- 
the weight of it ; the other half is 
;ed by the hook to which the other 
the cord is attached. 
If we have several movable pul- 
ie advantage gained is still greater, 
very heavy weight may be raised by 
1 power. A longer time, however, 
required, than with the single pulley, 
indeed, a general principle in ma- 
that what is gained in poioer, is 
time; and this is true for all ma- 
There is also an actual loss of 
viz., the resistance of the machine 
ion, arising from the rubbing of the 
against each other, which is called 
cHon of the machine. This varies in 
ferent machines, but must always be 
I for, in calculating the power neces- 
} do a given work. It would be 
however, to suppose that the loss 
|uivalent to the gain, and that no 
sige is derived from the mechanical 
. We are unable to augment our 
h, but by the aid of science we so 
the resistance, that by a continued I - 1 

n of power, we accomplish that 
it would be impossible to effect by a single effort. 

Q attaming this result, we sacrifice time, we cannot bu 
kt it is most advantageously exchanged for power. 






It is plain, that in the movable pulley, all the parts of 
pd will be equally stretched ; aud Ivevwife, m^i ^»st^ tqcot 
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ning f^om pnlley to pulley, will bear an equal part of ttfi 
weight ; consequently, 

Rule. — The power will always he equal to the toei^ 
dtmded by the number of cords which reach from puUey to 
pulley. 

Examples. 

1. In a single immoyable pnlley, what power will support ft 
weight of 60 lb.? 

2. In a single movable pnlley, what power will siq^rt ft 
weight of 80 lb. ? 

8. In two movable pulleys, with 4 cords (see last fig.), what 
power will support a weight of 1001b.? 

Winch, or Wheel and Axle. 

443. This machine is com- 
posed of a wheel or crank, 
firmly attached to a cylin- 
drical axle. The axle is 
supported at its ends by 
two pivots, which are of 
less diameter than the axle 
around which the rope is 
coiled, and which turn freely 
about the points of support. 
In order to balance the 
weight, we must have. 

Rule. — The power to the v)eight, as the radius of th 
axle, to the length of the crank, or radius of the whed. 

'Examples. 

1. What must be the length of a crank or radius of a 
wheel, in order that a power of 401b. may balance a weight 
of 600 lb. suspended from an axle of 6 inches radios ? 
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2. What mnst be the diameter of an axle, that a power of 
lOOIb.y applied at the cireamference of a wheel of 6 feet 
[Uameter, may balance 400 lb. ? 

Inclined Plane. 

444. The inclined plane is nothing more than a slope or 
declivity, which is nsed for the purpose of raising weights. It 
is not difficult to see that a weight can be forced up an in- 
clined plane, more easily than it can be raised in a vertical 
line. But in this, as in the other machines, the advantage is 
obtained by a partial loss of power. 

Thus, if a weight W, 
be supported on the in- 
clined plane ABC, by a 
cord passing over a pulley 
at E, and the cord from 
the pulley to the weight be parallel to the length of the 
plane AB, the power P will balance the weight W., when 

P : W : : height BC : length AB. 

It is evident that the power ought to be less than the 
weight, since a part of the weight is supported by the plane : 




Utile. — The power is to the vmght^ as the height of thf. 
plane is to its length. 

Examples. 

1. The length of a plane is 30 feet, and its height 6 feet : 
what power will be necessary to balance a weight of 2001b.? 

2. The height of a plane is 10 feet, and the length 20 feet: 
what weight will a power of 601b. support? 

3. The height of a plane is 15 feet, and length 45 feet: 
what power will sustain a weight of 180 lb. ? 
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Hie Wedge. 

446. The wedge is composed of two inclined planes, onitel 
together along their bases, and form- 
ing a solid ACB. It is nsed to 
cleave masses of wood or stone. The 
resistance which it oyercomes is the 
attraction of cohesion of the body 
which it is employed to separate 
The wedge acts, principally, by being 
struck with a hammer, or mallet, on 

its head, and very little effect can be produced with it, bf 
mere pressure. 

All cutting instruments are constructed on the princq)Ie <rf 
the inclined plane or wedge. Such as have but one sloping 
edge, like the chisel, may be referred to the inclined plane ; and 
such as haye two, like the ax and the knife, to the wedge^ 

Rule. — Half the thickness of the head of the wed^e, is to 
the length of one of its sides, as the power which acts againsi 
its head to the effect produced at its side. 



Examples. 

1. If the head of a wedge is 4 inches thick, and the 
of one of its sides 12 inches, what will measure the effect of 
a force denoted by 96 pounds? 

2. If the head of a wedge is 6 inches thick, the length of 
the side 27 mches, and the force applied measures 250 pounds, 
what will be the measure of the effect? 

8. If the head of a wedge is 9 inches, and the length ot 
the side 2 feet, what will be the effect of a blow denoted by 
200 pounds? 

4. If the head of a wedge is 10 inches, and the length of 
the side 30 inches, what will measure the 'effect of a blow 
denoted by 500 ? 
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The Screw. 

446. The screw is composed of two parts — the screw, S, and 
the nut, K". 

The screw, S, is a cylinder 
with a spiral projection winding 
round it. The nut, N, is per- 
forated to admit the screw, and 
within it is a grove into which 
the thread of the screw fits 
closely. 

The handle, D, which projects 
from the nut, is a lever which 
works the nut upon the screw. 

The power of the screw depends on the distance between the 
threads. The closer the threads of the screw, the greater will 
be the power ; but then the number of revolutions made by 
the handle, D, will also be proportionably increased : so that 
we return to the general principle — what is gained in power is 
lost in time. The power of the screw may also be increased 
by lengthening the lever, D, attached to the nut. 

The screw is used for compression, and to raise heavy 
weights. It is used in cider and wine presses, in coining, and 
for a variety of other purposes. 

Rtde. — As the distance between the threads of a screw, is 
to ihe circumference of the circle described by the power, so 
is the power employed to the weight raised. 

Examples. 

1. If the distance between the threads of a screw is half an 
Inch, and the circumference described by the handle 15 feet, 
what weight can be raised by a power denoted by 120 pounds ? 

2. If the threads of a screw are one-third of an inch apart, 
Emd the handle is 12 feet long, what power must be applied 
to sustain 2 tons? 
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3. What force applied to the handle of a screw 10 feet 
long, with threads one inch apart, working on a wedge vbose 
head is 5 inches, and length of side 30 inches, wHl prodace ao 
effect measured by 100001b.? 

4. If a power of 300 pounds applied at the end of a Icvec 
15 feet long will sustain a weight of 2827441b., what is thf" 
distance between the threads of the screw ? 



QUESTIONS IN NATUEAL PHILOSOrHY. 
UNUOBIC MOnOK. 

447. If a movmg body passes over equal spaces in equal 
portions of time, it is said to moTe with uniform motion, or 
uniformly. 

448. The Telocity of a moving body is measured by the 
space passed oyer in a second of time. 

449. The space passed oyer in any tune is equal to the pro- 
duct of the velocity multiplied by the number of seconds in 
the time. 

If we denote the velocity by V, the space passed over by 
S, and the time by T, we have 

S = V X T. 

LAWS OF FALLING BODIES. 

450. A body falling vertically downward in a vacuum, faDfl 
through 16i^ ft. -during the first second after leaving its place 
of rest, 48;^ ft. during the second second, 80^ ft. the third 
second, and so on : the spaces forming an arithmetical pro 
gression of which the common difference is 32^ ft., or double the 
space fallen through during the first second. This number is 
called the measure of the force of gravity, and is denoted by g. 

461. It is seen from the above, that the velocity of a bodj 
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is continnallj increasing. If H denote the height fallen 
thronghy T, the time, V, the velocity acquired, and g, the 
force of gravity, the following formulas have been found to 
e]q)re8S the relations between these quantities : 

V = sr X T . . . (1). 

V« = 25r XH . . (2). 

H = JV X T . . . (3). 

H = is' X P . . (4). 

Prom which we see, 

1st. Thai the velocity acquired ajt the end of any time, is 
equal to the force of gravity (32^) multiplied by the time, 

2d. That the square of the velocity is equal to twice the 
force of gravity multiplied by the height ; or, the velocity ia 
equal to the square root of that quantity. 

8d. n/U the space fallen through is equal to one-half the 
vdocUy multiplied by the time. 

4tlL Thai the space fallen through is equal to one-half the 
force of gravity multiplied by the square of the time. 

462. If a body is thrown vertically upward in a vacuum, 
its motion will be continually retarded by the action of gravi- 
tation. It will finally reach the highest point of its ascent, 
and then begin to descend. The height to which it will rise 
may be found by the second formula in the preceding para- 
graph, when the velocity with which it is projected upward is 
known ; for the times of ascent and descent will be equal. 

453. The above laws are only approximately true for bodies 
falling through the air, in consequence of its resistance. We 
may measure the depths of wells or mines, and the heights oi 
elevated objects approximately, by usiug dense bodies, as leaden 
ballets or stones, which present small surfaces to the air. 

Examples. 
1. A body has been falling 12 seconds : what space did it 
describe in the last second, and what in the whole time? 

17* 
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5. A body has been falling 15 seooDda: find tiie wgm 

described and the velocity acquired. 

3. How far must a body fall to acquire a relodty of ISI 
feet; 

4. How many seconds will it take a body to fall tliroiiji:h a 
ip&co of 100 feet? 

5 Find the space throngh which a heavy body falls in 10 
tKconds, and the velocity acquired. 

6. now far must a body fall to acquire a velocity of 1000 
feet? 

7. A stone is dropped into a well, and strikes the water in 
8.2 seconds : what is the depth of the well 1 

8. A stone is dropped from the top of a bridge, and strikes 
the water in 2.5 seconds : what is the height of the bridge? 

9. A body is thrown vertically upward with a velocity of 
160 feet : what height will it reach, and what will be the 
time of ascent? 

10. An arrow shot perpendicularly upward, returned again 
in 10 seconds. Required the velocity with which it was shot, 
and the height to which it rose. 

11. A ball is lot fall from the top of a steeple, and reaches 
the ground in three seconds and a half : what is the height of 
the steeple? 

12. What time will be necessary for a body falling freely, 
to acquire a velocity of 2500 feet per second? 

13. If a ball be thrown vertically upward with a velocity of 
850 feet per second, how far will it ascend, and what will be 
the time of ascent and descent? 

14. How long must a body fall freely to acquire a velocity 
of 3040 feet per second ? 

15. If a body falls freely in a vacuum, what will be its 
^lodty after 45 seconds of fall ? 



QUESTIONS IN PHILOSOPHY. 895 

16. Daring how many seconds must a body fall in a yacnnm 
to acquire a Telocity of 1970 feet, which is that of a cannon- 
ball? 

It. What tune is required for a body to fall in a vacaam, 
from an elevation of 3280 feet? 

18. From what height must a body fall to acquire a vo- 
iDcity of 984 feet ? 

19. A rocket is projected vertically upward with a velocity 
of 386 feet: after what time will it begin to fall, and to 
what height will it rise? 

SPECIFIC GRAVTTY. 

454. The specific gravtty of a body is the weight ot a 
onit of volume compared with the weighJt of a unit of the 
standard. Distilled rain-water is the standard for measuring the 
Bi)ccific gravity of bodies. Thus, 1 cubic foot of distilled rain- 
water weighs 1000 ounces avoirdupois. If a piece of stone, of 
the same volume, weighs 2500 ounces, its specific gravity is 
2.5 ; that is, the stone is 2.5 times as heavy as water. 

If, then, we denote the standard by 1, the specific gravity 
of all other bodies will be expressed in terms of this standard ; 
and if we multiply the number denoting the specific gravity of 
any body by 1000, the product will be the weight in ounces 
of 1 cubic foot of that body. 

If any body be weighed in air and then in water, it will 
weigh less in water than in ah*. The difference of the weights 
will be equal to the sustaining force of the water, which is 
found to be equal to the weight of an equal volume of water: 
lence, 

Hiile. — If uoe know or cdn find the umght of a body in 
air and in locUer, the difference of these weights toiU be equal 
to that of an equal volume of water; and the weight of the 
body in air divided by this difference will be the measure of 
the specific gravity of the body, compared with waler as a 
standard. 
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Table 

OF SPECIFIC ORAVITIISS— WATBB, 1. 



MAMM or BODIB. 


■PEa OUAT. 


MAMSB OV BODUBB. 


■■aSMT. 


1IETAT.S. 

Platinum 


21.00C 

10.500 

i:j.500 

11.350 

10.51 

8.«00 

8.758 

8.000 

7.800 

7.500 

7.291 

7.215 

3.10 

3.10 ■ 

8.00 

8.00 

2.93 

2.90 

2.75 

2.72 

2.69 

2.66 

2.62 

2.60 


Porjiliyiy 


2.60 
2.50 
1.88 

1.049 

0.9859 

0.9822 

0.9476 

0.9453 

0.9206 

0.9121 

0.9036 

0J)036 

0.9012 

0.8941 

0.8814 

1.480 
2.050 
2.150 
2.542 
0.926 
1.842 
0.942 
0.969 


Sandstone 

Brick 


f4fil«1 


\xOIU 

Quicksilver 


WOODS. 

Oak, freeh feUed 

Wliite Willow 

Box 


Unid 

Silver 


0<>i)pcr 


Br(>nz6^ 


Bra86 


Elm 


Btetil 


Ilorbeam 


Iron ....• 


T^iv.h 


Tin 


Pine 


Zinc 


Maple 


nUlLDING STONES. 


Ag), 


Birch 


Fir 


Basalt 


Horsfr^hestnut 

SOLID BODIES. 
CommoA earth 

Mnint futntl 


Alabaster 


Syenite 


Dolerite 


Gneiss 


Quartz 


Clay 


Limestone 


Flint 


Phonolite 


Ice 


Granite 


Lime 


Stone for building . . . 
Trachyte 


Tallow 


Wax 







By inspecting this Tabic, wc see the weight of each body 
compared with an equal volume of water. Thus, platinum is 21 
times as heavy as water ; gold, 19 times as heavy ; iron, ^ 
times as heavy, &c. 

Examples illustrating Specific Gravity. 

1. A piece of copper weighs 93 grains in air, and 82^ grains 
in water : what is its specific gravity ? 

2. How many cubic feet are there in 2240 pounds of dry 
oak, of which the specific gravity is .925, a cubic foot of 
stoniard water weighing 1000 ounces? 
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3. A piece of pumice-stone weighs in air 50 ounces, and 
wlien it is connected with a piece of copper which weighs 390 
onnces in air, and 345 ounces in water, the compound weighs 
344 ounces in . water : what is the specific gravity of the 
stone f 

4. A right prism of ice, the length of whose base is 20.45 
jjyards, breadth 15.15 yards, and height 10.5 yards, floats on 
the sea; the specific gravity of the ice is .930, and that of the 
sea-water 1.026 : what is the height of the prism above the 
surface of the water ? 

5. A vessel in a dock was found to displace 6043 cubic 
feet of water : what was the weight of the vessel, each cubic 

-foot of the water weighing 63 pounds? 

6. A piece of glass was found to weigh in the air 33 
onnces, and in the water 21 ounces : what was its specific 
gravity ? 

T. A piece of zinc weighed in the air 17 pounds, and lost 
when weighed in water 2.35 pounds : what was its specific 
gravity 7 

8. If a piece of glass weighed in water loses 318 ounces of 
its weight, and weighed in alcohol loses 250 ounces, what is 
the specific gravity of the alcohol ? 

9. A flask filled with distilled water weighed 14 ounces ; 
filled with brandy, it weighed 13.25 ounces ; the flask itself 
weighed 8 ounces : what was the specific gravity of the 
brandy? 

10. What is the weight of a cubic /oot of statuary marble, 
of which the specific gravity is 2.831, the cubic foot of water 
weighing 1000 ounces? 

11. A jar containing air weighed 24 ounces 33 grains ; the 
air was then excluded, and the jar weighed 24 ounces ; the 
jar being then filled with oxygen gas, weighed 24 ounces 36.4 
grains : what was the specific gravity of the oxygen, the air 
being taken as the standard? 
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MABIOm's LAW. 

456 This law, which relates to air and all other g&ses, 
steam and all other vapors, was discovered by the Abb£ 
Mariottc, a French philosopher, who died in 1684. It will be 
easily nndcrstood from a particular example. 

Suppose an upright cylindrical vessel in a vacuum contains a 
gas which is confined in the vessel by a piston at the upper 
end. Suppose the gas or vapor fills the whole vessel, and the 
piston is loaded with a weight of 5 pounds. If now, the 
piston be loaded with a weight of 10 pounds, the gas will be 
compressed and occupy only half its former space. If the 
weight be increased to 15 pounds, the gas will have only one- 
third of its original volume, and so on.- At the same time, 
the density of the gas or vapor will be doubled, made three 
times as great, and so on. The law, therefore, may be thus 
stated : 

Rule. — The temperature remaining the same, the volume 
of a gas or vapor is inversely proportional to the pressure 
which it sustains. Also, the density of a gas or vapor is cK- 
rectly proportional to the pressure. 

Examples. 

1. A vase contains 4.3 quarts of air, the pressure being 10 
pounds : what will be the volume of the ah* when the pressure 
is 12.3 pounds, the temperature remaining the same? 

2. Under a pressure of 15 pounds to the square inch, a 
certain quantity of gas occupies a volume of 20 quarts : what 
pressure must be applied to reduce the volume to 8 quarts? 

3. A quart of air weighs 2.6 grains under a pressure of 15 
pounds : what will be the weight of a quart, if the pressur 
Im5 reduced to 14.2 pounds? 

4. The pressure upon the steam contained in a cylinder is 
increased from 25 pounds upon the square incli to 47 pounds: 
"That part of the original volume will be occupied? 
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DIFFERENT KINDS OF UNITS. 

I. ABSTRACT UNITS. 

456. The abstract unit 1 is the base of all numbers, and is 
called a unit of the first order. The unit 1 ten, is a unit of 
the second order ; the unit 1 hundred, is a unit of the thu*d 
order; and so for units of the higher orders. These are ab- 
stract numbers formed from the unit 1, according to the scale 
of tens. All abstract integral numbers are collections of the 
unit one. 

n. UNITS OF CURRENCY. 

457. In all ciyilized and commercial countries, great care is 
taken to fix a standard value for money, which standard is 
called the Unit of Currency. 

In the United States, the unit of currency is 1 dollar ; in 
Great Britain it is 1 pound sterling, equal to $4.84 ; in France 
it is 1 franc, equal to 18^^ cents nearly. All sums of money 
are expressed in the unit of currency, or in units derired 
from the unit of currency, and having fixed proportions to it. 

m. UNITS OF LENGTH. 

458. One of the most important units of measure is that 
for distances, or for the measurement of length. A practical 
want has ever been felt of some fixed and invariable stand- 
ard, with which all distances may be compared: such fixed 
standard has been sought for in nature. 

There are two natural standards, either of which affords tlus 
desired natural element. Upon one of them, the English have 
founded their system of measures, from which ours is taken ; 
and upon the other, the French have based their system. 
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Thcso two systems, being the only ones of importaLce, will be 
alone considered. 

First. — The English system of measures, to which onrs con- 
forms, is based upon the law of natnre, that the force <f 
gravity is constant at the same point of the earth's sufface, 
and consequently, that the length of a pendulum which oscil 
lates a certain number of times in a given period, is also con 
stant Had this unit been known before the adoption and use 
of a system of measures, it would have formed the natural 
unit for divisior and been the natural base of the system of 
linear measure. But the foot and inch had long been used as 
units of linear measure ; and hence, the length of the penda- 
lum, the new and invariable standard, was expressed in tenuis 
of the known units, and found to be equal to 39.1393 inches. 
The new unit was therefore declared invariable — ^to contain 
39.1393 equal parts, each of which was called an inch; 12 of 
these parts Were declared by act of Parliament to be a stand- 
ard foot, and 36 of them an Imperial yard. The Imperial 
yard and the standard foot are marked upon a brass bar, at 
the temperature of 62^°, and these are the linear measures 
from which ours are taken. The comparison has been made 
by means of a brass scale 82 inches long, manuftictured by 
Trougiiton, in Londgn, and now in the possession of the 
Treasury Department. 

Second. — The French system of measures is founded upon 
the principle of the invariability of the length of an arc of 
the same meridian between two fixed points. By a ver> 
minute survey of the length of an arc of the meridian from 
Dunkirk to Barcelona, the length of a quadrant of the me 
ridian was computed, and it has been decreed by the French 
law that the ten-millionth part of this length shall be regarded 
as a standard French mitre, and from this, by multiplication 
and division, the entire system of linear measures has been 
established. 

On comparing the two scales very accurately, it has been 
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foiiiid that the French m^tre is equal to <jt4 4r/019 English 
inches — differing somewhat from the English yard. Ttiis rela- 
tion enables ns to convert all measures in either system into 
the corresponding measures of the other. 

IV. UNITS OP SURFACE 
459* The linear unit having been established, the most con- 
%cment xtjsiti op surface is the area of a square, one of whose 
eides is the unit of length. Thus, the units of surface in com- 
mon use, are — . 

A square inch = a square on I inch. 
A square foot = a square on I foot. 
A square yard = a square on 1 yard. 
A square rod = a square on I rod. 

* V. UNITS OF VOLUME. 

460. The unfp of volume, for the measurement of solids, is 
taken equal to the volume of a cube one of whose edges is 
equal to the linear unit The units of volume in common use 
are — 

A cubic inch = a cube whose edge is 1 inch ; 
A cubic foot = a cube whose edge is 1 foot = 1728 cubic in. 
A cubic yard = a cube whose edge is 1 yard = 21 cubic feet. 
A perch of stone = 24f cubic feet ; 

or a block of stone 1 rood long, 1 foot thick, and l^ft. wide. 
The standard unit of volume for the measurement of liquids 
is the wine gallon, which contains 231 cubic inches. 

The standard unit of dry measure is the Winchester busheU 
which contains 2150.4 cubic inches, nearly. 

VI. UNITS OF WEIGHT. 

461. Having fixed an invaiiable unit of length, we passed 
easily to an invariable unit of surface, and then, to an invari- 
able unit of volume. We wish now to define an invariable 
unit of weight. 
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It has been foand that distilled rain-water is the most in* 
rariable sabstance ; hence, this has been adopted as the standard. 

We have two units of weight, the ayoirdnpois pound, and 
the ponnd troy. 

The standard avoirdupois pound is the weight of 2*7.701554 
cnbic inches of distilled water. 

The standard Troy pound is the weight of 22.794422 cobic 
inches. This standard is at present kept in the United States 
Mint at Philadelphia, and is the standard unit of toeight. 

Vn. UNITS OF TIME. 

462. Tune can only be measured by motion. The diama] 
revolution of the earth affords the only invariable motion; 
hence, the time in which it revolves once on its axis, is the 
natural unit, and is called a day. From the day, by multipli- 
cation, we form the weeks, months, and years ; and by division, 
the hours, minutes, and seconds. 

Vm. UNITS OF CIRCULAR OR ANGULAR MEASURK 

463. This measure is used for the measurement of angles, 
and the natural unit is the right angle. But this is not the 
most convenient unit. The unit chiefly used is the 360 part 
of the circumference of a circle, called a degree^ which is di- 
vided into 60 equal parts, called minutes^ and these again into 
60 equal parts, called seconds. 

Remarks. 

464. It is seen that all the units, determined by the pen- 
dulum, depend on time as the ultimate base ; that is, the 
length of a pendulum which will vibrate seconds determines all 
the units of measure and weight. 

Now, time is measured by motion, and the motion of the 
earth on its axis is the only invariable motion. Ilence, - we 
refer to this to fix the unit of time, on which the nnit of 

ngth depends, and from which all the other units are dcnved 
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No class of pupfls can rightly and clearly apprehend the 
nature of numbers and the operations performed upon them, 
without distinct and fixed notions of th^ units ; hence, every 
teacher should labor to point out their absointe and relative 
values : this can only be done by means of sensible objects. 

Every school-room, therefore, should be provided witli a 
/complete set of all the denominate units. The inch, the fott, 
the yard, the rod, should be accurately marked off on a coin 
spicuous part of the room, together with the principal units of 
surface, the squre inch, square foot, square yard, &c. 

The units of volume should also be exhibited. The cubic 
inch and the cubic foot will serve as illustrations for one class 
of the units of volume ; and the pint, quart, gallon, and 
bushel, should be exhibited to illustrate the others. 

The unit of weight should also be seen and handled. A 
child even can apprehend what is meant by an ounce or a 
pound, when he takes one of these weights in his hand ; and 
mature years can acquire the idea in no other way. 

Let, therefore, every school-room be furnished with a com- 
plete set of models to illustrate and explain the absolute and 
relative values pf the different units. 

I. ABSTRACT NUMBERS. 
465. An Abstract Number is one whose unit is not named. 
Table. 

10 Units make 1 Ten. 

10 Tens 1 Hundred. 

10 Hundred .1 Thousand. 

10 Ihousand 1 Ten-thousand. 

Table Reversed. 

Ten. UnUfli 

Hnnd. 1 = 10. 

Thons. 1 = 10 = 100. 

Tto4hoii^ 1 = 10 = 100 = 1000. 

1 = 10 = 100 = 1000 = 10000. 
Scale. — Uniform — ^units, 10. 
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n. CUHBENCY. 



I. UNITED STATES MONET. 



466. United States Money is the cnrrencj established by 
Congress, a. d. 1786. The names or denominations of its 
units are, Eagles, Dollars, Dimes, Gents, and Mills. § 

The coins of the United States are of gold, silver, copper 
and nickel, and are of the following denominations : ^ 

1. Gold : Donble-eagle, eagle, half-eagle, three-dollars^ qoar 
ter-eagle, dollar. 

2. Silver : Dollar, half-dollar, quarter-dollar, dime, half-dime, 
and three-cent piece. 

3. Copper: Cent. 

4. Nickel : Cent. 

Table. 

10 iMs .... make 1 Cent, .... marked eL 

10 Cents 1 Dime, d. 

10 Dimes 1 Dollar, |. 

10 Dollars 1 Eagle, B, 

20 Dollars 1 Double Eagle. , . 2 E, 







Table Reversed. 










ct 




m. 






d. 1 


1= 


10. 




$ 


1 = 10 


= 


100, 


is. 


1 : 


= 10 = 100 


= 


1000. 


1 


= 10 


100 = 1000 


:rz 


10000, 



Scale. — Uniform — units, 10. 



In all the States the shilling is reckoned at 12 pence, tkn 
pound at 20 shillings, and the dollar o^ 100 cents. 

The follo^^g table shows the number of shillings in a dol- 
lar, the value of £1 in dollars, and the value of $1 in thf 
fj'action of a pound : 
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In English currency, 4s. 6d. - iBl = $4.84, and |1 =n ^\^. 

North Carolina, 10s. 

In N. J., Pa., Del.,) ^ ^^ ^, .^, ^ ., 

^^ ' ' ' }■ Ts. 6d. - £1 = |2f , and |1 = iEf. 

In S. Carolma & Ga., 4s. 8d. - £1 = $4|, and 11 = £^. 
In Canada and Nova ) ^ ^^ a. , a. ^, 

Scotia, } ^'- ■ ^1 = ^*' """^ *1 = ^- 

NOTE& — ^The present standard or degree of purity of the coins wm 
fixed by Act of Congress in 1837. It is this: 

1. Nine hundred equal parts of pure gold, are mixed with 100 
parts of alloy, of copper, and silver, (ef wliicli not more than one-half 
must be silver) thus forming 1000 parts, equal to each other in 
weight. The silver coins contain 900 parts of pure silver, and 100 
parts of pure copper. The copper coins aro of pure copper. The 
nickel cent is 88 parts copper and 12 nickel. 

2. The eagle contains 258 grains of standard gold, and the other 
gold coins in the same proportion. The doUar contains 412^ grainp 
of standard silver, and the others in the same proportion. The cent, 
168 grains of pure copper. 

3. If a given quantity of gold or silver be divided into 24 equal 
parts, each part is called a ca/rat. If any number of carats be mixed 
with so many equal carats of a less valuable metal, that there be 24 
carats in the mixture, then the compound is said to be as many 
carats fine as it contains carats of the more precious metal, and to 
contain as much alloy as it contains carats of the baser. 

4 Although the currency of the Uniled States is in dollars, center 
and mills, yet in some of the States the old currency of pounds 
shillings, and pence, is still nominally preserved. 



n. ENGLISH MONEY. 

467. The units or denominations of English money are 
gaineas, pounds, shillings, pence, and fattl\m^« 
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Table. 
4 &rihings, marked far., make 1 pemiy, marked dL 
12 pence, ......... 1 shilling, " & 

2C shillings, 1 pound, or soyerelgn, £. 

21 shillings, ........ 1 guinea. 

Table Reversed. 

d. br. 

1 = 4. 

£ 1 = 12 = 48. 

1 = 20 = 240 = 960. 

NoTBS. — 1. The primary unit in English money is 1 &rthing. 
The units of the scale, in passing from £&rthing8 to pence, are 4 ; in 
passing from pence to shillings, the units of the scale are 12 ; in pass- 
ing from shillings to pounds, they are 20. 

2. Farthings are generally expressed in fractions of a penny. Thus, 
Iflar. = id. ; 2far. = id. ; 3&r. = |d. 

3. The standard of the gold coin is 22 parts of pure gold and 2 
parts of copper. 

The standard of silver coin is 87 parts of pure silver, and 3 pares 
of copper. 

A pound of gold is worth 14.2878 times as much as a pound of 
silver. In copper coin, 24 pence make 1 pound avoirdupois. 

By reading the second table from left to right, we can see the 
value of any unit expressed in each of the lower denominationa 
Thus, Id. = 4far. ; Is. = 12d.= 48far. £1 = 20s.=240d. = 960fifcr 

TABLE OF LEGAL VALUES OF FOREIGN C0IK8. 



Franc of France and Belgium. . . 

Florin of the Netherlands 

Guilder of do. ....... 

Livre Tournois of France .', 

Milrea of Portugal 

Milrea of Madeira 

Milrea of the Azores 

Marc Banco of Hamburg 

Pound Sterling of Great Britain. 

Pagoda of India 

Real Vellon of Spain 

Real Plate of do 

Rupee Company 



$ 


et 


0- 


ISA 




40 




40 




18{ 


1 


12 


1 


00 




88i 




85 


4 


84 


1 


84 




05 




10 




^ 



VALUE OF COINS. 
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Rupee of British India 

Uix Dollar of Denmark 

Rix Dollar of Prussia 

Rix Dollar of Bremen 

Rouble, silver, of Russia. 

Tale of China 

Dollar of Sweden and Korway 

Specie Dollar of Denmark 

I)oUar of Prussia and Northern States of Germany.. . 

Florin of Southern States of Germany 

Florin of Austria and City of Augsburg 

Lii'a of the Lombardo- Venetian Kingdom. 

Lira of Tuscany 

I^ira of Sardinia * 

Ducat of Naples 

Ounce of Sicily 

Pound of Nova Scotia, New Brunswick, Newfound- 
land, and Canada 



44i 

00 

084 

78| 

75 

48 

06 

05 

69 

40 

48J 

16 

16 

18r«, 

80 

40 

04 



TABLE OF FOREIGN COINS OF USAGE VALUES. 



Berlin Rix Dollar. 

Current marc 

Crown of Tuscany 

Elberfeldt Rix Dollar 

Florin of Saxony 

*' Bohemia 

Elberfeldt 

« Prussia 

** Trieste 

** Nuremburg 

•* Frankfort , 

BaaiL 

St Gaul 

" Creveld 

Florence Livre , 

Genoa do. 

Geneva * do 

Jamaica Pound , 

Leghorn Dollar 

liCghom Livre (6^ to the dollar) . 

lAvre of Catalonia 

N'enfdiatel Livre , 

Pezza of Leghorn 

Rhenish Rix DoUar 

Swiss livre 

Seuda of Malta 

Turkish Piastre 



28 

05 

69| 

48 

48 

40 

22| 

48 

40 

40 

41 

40 

15 

18J 

21 

00 

90 

53i 

m 

90 

60} 

27 

40 

05 



[nie above TabloB are taken from a work on the Tarifl^ by R D. (^den, Eaq., of 
Ibc New York Custom'hoase]. 
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TTT LINEAB MEA8UBE. 

I. LONG MEASURE. 

An^ riiis measure is used to measure distances, ki^fhii^ 
^^'^vitlis, heights, and depths. 



Table. 

to inches make 1 foot, . 

8 feet 1 yitrd, . 

5i yards, or 16| feet .... 1 rod, 

40 rods 1 furlong, 

8 furlongs, or 820 rods ... 1 mile, . 

8 miles 1 league. 



marked^ 

ri. 
M 

L 



59 J statute miles, nearly, or . ) 1 degree on the equator, ) ^ 

60 geographical miles ... ) or any great drde, ) ^^'* 
860 degrees a drcumference of the earth. 







Table Reversed. 

yd. 

rd. 1 = 


ft 
1. 
3 


12. 
36. 


ml. 


tox, 
1 = 


1 = 5i = 
40 = 220 = 


16J 
660 


198. 
T920. 


1 


= 8 = 


320 = 1760 = 


5280 


63360. 



Notes. — 1. A fathom is a length of six feet, and is generally used 
to measure the depth of water. 

2. A hand is 4 inches, and is used to measure the heiglit of 
horses ; a common pace is 3 feet ; a military pace, 2i feet ; a geo- 
graphical mile equals a minute of a great circle; a knot (used by 
sailors) is a geograpliical mile. 

3. Tlie units of the scale, in passing from inches to feet, are 12, 
In passing from feet to yards, 8; from yards to rods^ 5i; from rode 
to furlongs, 40; and fh)m furlongs to miles, 8. 

ENGLISH SYSTEM. 

469. The Imperial yard of Great Britain is the one frcm 
^hich ours is taken. Hence, the units of measure are identical. 
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FREltCH SYSTEM. 

470. The base of the new French system of measures is the 
nieasore of the meridian of the earth, a quadrant of which is 
10,000,000 miiresj measured at the temperature of 32^ Fahr. 
The multiples and divisions of it are decimals, yiz. : 1 metre 
=:: 10 dedmetres = 100 centimetres = 1000 millimetres ^ 
3.280899 United States feet, or 39.31019 inches. 

This relation enables us to convert all measures in either 
system into the corresponding measures of the other. 

Austrian, 1 foot = 12.448 U. S. inches = 1.03T3T foot 

Prussian, ] ^ ^^^^^ _ ^^^^^ ,, ,, _ ^^3^^ ,, 
Bhinelandf ) 

Swedish, 1 foot = 11.690 " " = 0.9U146 " 

f 1 foot = 11.034 " " = 0.9195 " 

Spani^, i league (royal) i= 25000 Span. ft. = 4 J miles ) ^ 

( " (common) = 19800 " =3^ " ) I 

11. CLOTH MEASURE. 

471. Goth ../eastire is used for measuring all kinds of cloth, 
-ibbons, and other thmgs sold by the yard. 

Table. 

2i inches, (iii J . . make 1 nail, .... marked na. 

4 nails 1 quarter of a yard, , . . qr. 

8 quarters 1 Ell Flemish, , , , , KFl, 

4 qnartew , 1 yard, yd, 

6 quarters 1 Ell English, . . . . .^.JST. 

Table Reversed. 

lUk in. 

,r. 1 = 2}. 

tFL 1=4=9. 

^ 1 = 3 = 12 = 27. 

■.K 1 = IJ = 4 = 16 = 36. 

1 = IJ .= l| = 5 = 20 = 45. 

NoTB.— The onitB ot the scale, in this meMore, ikie 8), 4, 8^ | 

and f. 

1H 



«• 



IT. UXRB OF 8UBFACB 

L aOCABB JOASffUL 

472^ Sqoare mwwrf ■ oBed in measuring land, or any tbiog 
fa which length and fareadA are both considered. 



Table. 

1 tqvmie inc^fla (f|L m.) mMi 1 eqiime iotiL, , . . 

'J tqnare leec 1 aqnaie jaxd, .... 

3lH tqoare jmidi 1 aqvue rod, or 1 peichy 

40 fqnare lods, or 40 pathei^ 1 lood, 

4 roodi^ or 100 pewhM> . . 1 men, . . . 

C40 acra 1 aquaie mile 



Sq.ft 
Sq.yd 

P. 

J2. 

JL 

K 



■4.lt 84.10. 

m^j<L 1 = 144. 

P. 1 = 9 = 1296. 

K. 1 = 30^ = 27aj = 39204. 

^ 1 = 40 = 1210 = 10890 = 1568160. 

1 = 4 = 160 = 4840 = 43560 = 62T2640. 

NoTB.— The imitB of the Rcale in thiB meiusiiie are 144, 9, 30i 
40, and 4. 

U. SURVETOBS' MEASUBE. 



473. The Snryeyor's, or Onnter's chain, is generally used in 
surveying land. It is 4 poles, or 66 feet in length, and \s 
divided into 100 links. 

Table. 

7^ inches .... make 1 link, marked I 

4 rod8s66fL =100 links . 1 chain, c 

80 chains 1 mile, mi 

I square chiun . . . . 16 square rods, or perches, . . F 
10 square chains 1 acre, A 

Notes.— 1. Land is generally estimated in square miles, acres 
*oods, and square rods, or perches. 

2. The nnlts of the scale, m this measiu'e, are 7^^ 4, 80, i, 
BDd 10 
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V. UNITS OF VOLUME, OR CAPACITY. 
I. CUBIC MEASURE. 

474. Cnbic measure is nsed for measnring stone, timbct, 
earthy and snch other things as have the three dimensions^ 
ength^ breadth, and thickness. 

Table. 

1728 cubic indies (fiu.m.) make 1 cubic foot, . marked eu.fl. 

27 cubic feet 1 cubic yard, cu.yd. 

40 feet of round, <>' < < m 

60 feet of hewn timber,) • ^ ^^' ^• 

42 solid feet 1 ton of shipping, .... T 

8 cord feet, or) ^ , ^ 

■•Ao VI A. X f .... 1 cord, O. 

128 cubic feet, ) ' 

94j cubic feet of stone . , . 1 perch, P. 

Notes. — ^1. A cord of wood is a pile 4 feet wide, 4 feet high, and 
S feet long. 

2i A cord foot is 1 foot in length of the pile which makes a cord. 

8. A CUBB is a« solid or volume bounded by six equal squares, 
flailed JUeei; the sides of the squares are called edges. 

4. A cubic foot is a cube, each of whose faces is a square foot 
Its edges are each 1 foot. 

5. A cubic yard is a cube, each of whose edges is 1 yard 

6. A ton of round timber, when square, is supposed to produce 
iOcubio feet: hence, on&fifih U lost by squaring 



n. UQUm MEASURE. 

476. Liqnid, or wine measure, is used for measuring all 
dqnids except ale, beer, and milk. 
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4 giUB (gL) 

2 pints . . 

4 quarts 
Bli gaUonB . 
42 gallons »* 
08 gallons . 

2 hogsheads 

2 pipes^ or 4 hogsheads, 



Table, 
make 



pint, 
quart, 
gallon, . 
barrel^ . 
tieroe^ . 
hqgsheady 



1 pipe, 
1 tun, . 



marked 



. qi 
. ffol 
arm. 
Her 
hhd 
. pi 



Table Reversed. 



btf. 



1 



4t 

1 
4 



tier. 1 = 31J= 126 = 

hhd. 1 = H 42 = 168 = 

PL 1 = IJ = 2 63 = 252 = 

ton. 1 = 2 = 3=4 126 = 504 = 

1 = 2 = 4 = 6=8 252 = 1008 = 



« pt 

1 

2 

8 

252 

336 

504 

1008 

2016 



8L 

4. 

8. 
32. 
1008, 
1344. 
2016. 
4032 
8064. 



Notes. — 1. The gtcmda/rd unit, or gallon of wine measure, in the 
United States, contains til cubic inches, and hence, is equal to the 
weight, avoirdupois, of 8.839 cubic inches of distilled water, very 
nearlj. 

2. The English Imperial wine gallon contains 277.274 cubic inches, 
and hence, is equal to 1.2 times the wine gallon of the United 
States, nearly. 

III. BEER MEASURE 

476 Beer measure was fonnerlj used for measnring ale, 
beer, and milk. They are now generally measured by wine 
measure. 

Table. 

3 pints {pt.) . . make 1 quart, marked qt 

4 quarts . . . . . . 1 gallon, gal 

86 gallons 1 barrel, har 

54 gallons . ... .1 hogshead, Tiha 



1 = 



DBY MEASURE. 






Table Revened. 






qt 




pt 


g-. 1 


= 


2. 


btf. 1=4 


= 


8. 


1 = 36 = 144 


= 


288. 


11. = 54 = 216 


= 


432. 
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NoTBS. — 1. The standard gaUon, beer measure, oontaiiiB 282 cnbio 
iDches, and hence, is equal to the weight of 10.1799 cubic inches of 
distilled rain-water. 

2. Milk is generallj bought and sold by wine measure. 



in. DRY MEASURE. 

477. Dry measure is used in measuring all dry articles, such 
as grain, fruit, salt, coal, &c. 



Table. 



2 pints (pi.) .... make 

8 quarts 

4 pecks ......... 

86»biushels 



1 quart, marked qt 

1 peck, pk. 

1 bushel, bu, 

1 chaldron, cJl 



ch. 
1 



Table Reversed. 

qt pt 

. pk. 1=2. 

jw. 1 = 8 = 16. 

1 = 4 = 32 = 64. 

36 = 144 = 1152 = 2304. 



NoTBS.-- 1. The itandard bushel of the United States is the Wm 
Chester bushel of England. It is a circular measure 18^ inches io 
diameter, and 8 inches deep, and contains 2150.4 cubic inches, nearly 
It contains 77.627418 pounds avoirdupois of distilled water. 

2. A gallon, dry -measure, contains 268.8 cubic inches. 

8. Wine measure, beer measure, and dry measure, and all meas 
mes of Tolume, differ firom the cubic measure only in the unit whicL 
is used as a standard. 
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VL UNITS OF WEIGHT. 

I. AVOIRDUPOIS WEIGHT. 

478. By this weight all coarse articles arc weighed, such w 
hay, grain, chandlers' wares, and all metals except gold an.i 
silver. 

Table. 
16 dmns (dr.) .... make 1 onnoe, . . . marked m 

16 oimoee 1 pomid, . . • 26. 

25 poimds 1 quarter, gr. 

4 quarters 1 hundred weight cwt. 

20 hundred weight 1 ton, T. 







Table Reversed. 










lb. 1 


is: 


16. 






,r. 1 = 16 


= 


256. 




owt 


1 = 26 = 400 


== 


6400. 


T. 


1 = 


4 = 100 = 1600 


:^ 


25600. 


1 r= 


20 = 


80 = 2000 = 32000 


:^ 


512000. 



Notes. — 1. The standard avoirdupois pound is the weight ot 
27.7015 cubic inches of distilled water; and hence, 1 cubic (oot 
weighs 1000 ounces, very nearly. 

2. By the old method of weighing, adopted from the English sys- 
tem, 112 pounds were reckoned for a hundred weight. But now, the 
laws of most of the States, as well as general usage, fix the hun- 
dred weight at 100 pounds. 

8. The units of the scale, in passing from drams to ounces, are 
16; from ounces to pounds, 16; from pounds to quarters, 25 ••from 
quarters to hundreds, 4; and from hundreds to tons, 20. 

II. TROY WEIGHT. 

479. Gold, silver, jewels, and liquors, arc weighed by Tro) 
weight. 

Table. 

24 grains (ffr.) ... make 1 pennyweight, . . marked pwfc 

20 pennyweights .1 ounce, <». 

12 ounces 1 pound, lb. 
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Table Reversed. 






pwt 


V- 




«. 1 = 


24. 


Aw 


1 = 20 = 


480. 


1 


= 12 = 240 = 


5160. 



KOKBS.— 1. The standard Troy pound is the weight of 28.794877, 
cable inches of distilled water. Hence, it is less than the pounji' 
avoirdupois. 

2. 7000 troy grains = 1 pound avoirdupois. 

175 troy pounds = 144 pounds " 

176 troy ounces = 192 ounces " 
437i troy grains = 1 ounce *' 

3. The Troy pound being the one deposited in the Mint at Phil^' 
delphia, is generally regarded as the standard of weight 

4. The units of the scale are 34, 20, and 12. 

III. apothecaries' weight. 
480. This weight is used by apothecaries and physicians in 
mixing their medicines. Bat medicines are generally sold, in 
the qnantity, by avoirdapois weight. 

Table. 

ISO grains (gr,) . . . ; maiLe 1 scruple, .... marked ^. 

3 scruples 1 dram, 3 

8 drams 1 oimce, . . . . ' J. 

12 ounces 1 pound, fb 





Table Reversed. 








3 




gr. 




5 1 


= 


20 


s 


1 = 3 


= 


60 


1 


= 8 = 24 


s= 


480 



1 = 12 = 96 = 288 = 6760 

Notes. — 1. The poimd, ounce, and grain, are the same as the jwund, 
ounce, and grain, in Troy weight. 

2. The units of the scale, in passing from grains to scruples, are 
30 ; in passing from scruples to drams, 3 ; from drams to ounces, 8 ; 
and from ounces to pounds, 12. 
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IT. FBIKGH SYSTEX. 



481. The basis of this system of weights is the weight in 
racQO of a cabic decimetre of distilled water. This weight is 
called a kilogramme, and is the miit of the French system. It 
is equal to 2.204737 pounds avoirdupois. The other d^om 

^iiations are as follows : 

{ 10 milligrammes = 1 centigramme ; 10 centigrammes = 1 
decigramme ; 10 decigrammes = 1 gramme ; 10 grammes = 1 
decagranune ; 10 decagranunes = 1 hectogramme ; 10 hecto- 
grammes = 1 kilogramme ; 10 kilogranmies = 1 quintal ; 10 
quintals = 1 ton of sea-water. 

GOMPABISON or WBIQHTS. 

English, 1 pound = 1.000936 pounds avoirdupois. 

French, 1 kilogramme = 2.204737 " " 

Spanish, I pound = 1.0152 " '' 

Swedish, 1 pound = 0.9376 " " 

Austrian, 1 pound = 1.2351 " ** 

Prussian, 1 pound = 1.0333 " " 

Vn. UNITS OF TIME. 

482. Time is a part of duration. The time in which the 
earth revolves on its axis is called a day. The time in which 
it goes round the sun is called a solar year. Time is divided 
into parts according to the following 

Table. 

60 seconds, see make 1 minute, marked m. 

6C minutes. . ... 1 honr, hr. 

24 hours ... ... 1 day, da 

7 days 1 week, «oAr 

62 weeks, nearly 1 year, yr 

12 calendar months = 365 (2a. 1 Julian or common year,. . pr, 

366 days make 1 leap-year 

100 years 1 century, end 
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Table Reversed. 



I 



1 
52| 



1 = 



hr. 1 

1 = 60 

24 = 1440 

168 = 10080 



= 365 = 8160 = 525600 = 



The year is divided into 12 calendar months : 



1st. January, • . . . . 31 

2d. February, .... 28 

3d. March, 31 

4th. April, 30 

5th. May, 31 

6th. Jane, 30 



No. 

7th. July, . 

8th. August, 

9th. Septemlier, 

10th. October, . 

11th. November, 

12th. December, • 



60 

3600 

86400 

604800 

31536000 



No. days 

. 31 

. 31 

. 30 

. 31 



31 



The number of days in each month may be remembered by 
the following : . 

Thirty days hath September, 
April, June, and November ; 
AU the rest have thirty-one, 
Excepting February, twenty-eight alone. 

NoTBB. — ^1. Days are numbered in each month from the first day 
of the month. 

2. Months are nmnbered from January to December. 

3. The centuries are numbered from the beginning of the CliristiaD 
Era. The year 30, for example, at its commencement, was called the 
80th year of the first century, though neither the century nor the 
year had elapsed. Thus, Jime 2d, 1856, was the 6th month of the 
56th year of the 19th century. 

4 The dvll day begins and ends at 12 o'clock at night; In the 
civil day, the hours are reckoned from that time. 

Dates. 
1. The length of the solar year is 865 da. 5hr. 48 m. 48 sec., veiy 
nearly. It is desirable to have the periods and dates of the civil year 
correspond to those of the solar year ; else, the summer months of the 

18* 
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one would in time become the winter months of ihe other, tlinebf 
producing great confoBion In datee and history. 

2. The common civil year is reckoned at 865 da., and tiie nhr 
year at 805 da. hr. The 6 hours aocumulato for 4 years beioie thej 
ure counted, when th^ amount to 1 day, and are added to V^tfroMjji 
and the year 1« called a bissextile, or leap-year, 

8. The odd 6 hours have been so added, that the lieap>yeaiB ooen 
those numbers which are divisible by 4. Thus, 1856, 1860, 18M 
kii , are leap-years ; and when any number is not dlTisible by 4^ tiie 
remainder denotes how many years have passed since a leap-year. 

4. This method of disposing of the fractional part of tbe ytv 
would be without error, If the solar year were exactly 865 da. 6hr. in 
length; but it is not; it is only 865 da. 5hr. 48 ul 48 sea long: 
hence, the leap-year is reckoned at too much, and to correct tliis 
error, every eerUenrUal year is reckone<^ as a common pear. But thk 
makes an error again, on the other side, and every fourth oentennia] 
year the day is retained. Thus, 1800 was not, and 1900 will not be, 
reckoned a leap-year: the error will then be on the other side, and 
2000 will be a leap-year. This disposition of the fractional part of 
the year causes the civil and solar years to correspond very neailj, 
and Indicates the following rule for finding the leap-years: 

Rule. — Every year which is divisible by ^ is a leap year^ 
unless it is a centennial year, and then it is not a leap-year 
unless the number of the century is also divisible by 4. 

5. The registration of the days, by reckoning the dvil year at 
805 da., was established by the Homan emperor, Julius Gsesar, and 
hence this period is sometimes called the Julian year. 

The error, arising from the fractional part, continued to increase 
until 1582, when It* amounted to 10 days; that is, as the year had 
been reckoned too long, the number of days had been too few, and th« 
count, in the civil year, was behind the count in the solar year. 

In this year (1582), Pope Gregory decreed the 4th day of October 
to be called the 14th, and this brought the civil and* jbhe solar yoarf 
together. The new calendar is sometimes called the Gregorian 
(Mendar, 

6 The method of dating by the old count. Is called Old Style; 
and by the new, New Style, The difference is now 12 days. In 
Russia, they still use the old style; hence, their dates are 12 days 
•-'jhind ours. Their 4th of Januarv is our 16th^ 
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• Vra. UNITS OF CIRCULAR MEASURE. 

483* Angnlar, or circalar mcasare, is nsed iu estimatiTu> 
latitude and longitude, in measuring the motions of the 
heavenly. bodies, and also in measuring angles. 

The drcunference of every circle is supposed to be divided 
Into 360 equal parts, called degrees. Each degree is divided 
into 60 minntes, and each minute into 60 seconds. 

Table. 

00 aeoonds ("). . make 1 minute, marked ' 

60 minutes 1 degree, ** 

80 degrees 1 sign a 

12 mgna, or 360®, ..... 1 circle. . .• . c 





Table Reversed. 










/ 




It 







1 


= 


60. 




1 = 


60 


= 


3600. 


a 


1 = 30 = 


1800 


=r 


108000. 


1 = 


12 = 360 = 


21600 


r= 


1296000. 



Miscellaneous Table. 

13 miits, or tilings, . . make 1 dozen. 
12 dozen 1 gross. 

12 gross or 144 dozen, .... 1 great gross. 

20 things ' .... 1 score. 

100 pounds 1 quintal of fish. 

196 pounds • • 1 barrel of flomr. 

200 pounds . ' 1 barrel of pork. 

18 inches 1 cubit. 

22 inches, nearly, .1 sacred cubit. 

14 pounds of iron or lead ... 1 stone. 
21i stones , 1 pig. 

8 pigs _ 1 folher. 
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BOOKS AKB PAPER. 

Tlie terms, /o/io, quarto, odavo, duodecimo, Ac, lii&»)tt 
the nmnber of leaves into which a sheet of paper Is folded 

A sheet folded in 2 leaToe, Is dOed, a folia 

A sheet folded in 4 leaTes^ " a quarto^ or Ua, 

A dieet folded in 8 leavM^ " an oetaro^ or 8vol 

A sheet folded in 12 leaTss. " a 12mo. 

A sheet folded in 16 lesTes^ " a 16nio. 

A sheet folded in 18 leaves* " an 18mo. 

A dieet folded in 24 leaves. " a 24ma 

A sheet folded in 82 leaves, ** a 32ma 

24 sheets of paper mske 1 qaira 

90 qniies, 1 ream. 

3 lesnis* 1 bundle. 

6 lNDid]fl% . .' 1 bsle. 



METRIC SYSTEM OF WEIO-HTS AND 
MEASUBES. 

The primary base, in this system, for all denominations of 
wdghts and measures, is the one-ten-millionth part of the dis- 
tance from the equator to the pole, measured on the earth's 
Bniface. It is called a Meters and is equal to 39.37 inches, 
very nearly. 

The change from the base, in all the denominations, is accord* 
ing to the decimal scale of tens : that is, the units increase ten 
times, at each step, in the ascending scale, and decrease ten 
times, at each step, in the descending scale. 

MEASUBES OF LENGTH. 
Base, 1 meter = 39.37 inches, nearly. 

Table. 

AMending Scale. Deaoending Soale. 



*3 I; +j fit H^ ft^ aJ 

a ^ w Q a Q 3 
1111111 



The names, in the ascending scale, are formed by prefixing to 
the base, Meter, the words, Deca (ten), Hecto (one hundred), 
Kilo (one thoui^nd), Myria (ten thousand), from the Greek nu- 
merals ; and in the descending spale, by prefixing Deci (tenth), 
Oenti (hundredth), Milli (thousandth), from tbe li^itm \£ss&s3£^. 



122 



METRIC SYSTKK. 



Hence, the name of a anit indicates whether it is greats or ta 

than the standard ; and, also, how many times. The table is^ 

thos read : 

10 millimeters make 1 centimeter. - . 

10 centimeters make 1 decimeter. 

10 decimeters make 1 meter. 

10 HETERS make 1 decameter. 

10 decameters make 1 hectometer. 

10 hectometers make 1 kilometer. 

10 kilometers make 1 mjriameter. 






I 



Table of EquiTalents. 



. 


1= 10 


• • • 


1= 10= 100 


• • • 


1= 10= . 100= 1,000 


• • . 


1= 10= 100= • 1,000= 10,000 


. . 1= 


10= 100= 1,000= 10,000= 100,000 


. 1= 10= 


i00= 1,000= 10,000= 100,000= 1,000,000 


1=10=100= 


1,000=10,000=100,000=1,000,000=10,000,000 



Table of Equivalents in English Measure. 

1 Millimeter = 0.0394 inches, nearly. 

1 Centimeter = 0.393t " 

} 1 Decimeter = 3.93T0 " 

1 Meter = 39.31 in. = 3.280838 ft. 

• 1 Decameter = 32 ft. 9.7 in. 

1 Hectometer = 19 rd. 14 ft. 7 in. 

1 Kilometer = 4 fur. 38 rd. 13 ft. 10 in. 

1 Myriameter= 6 ml 1 fur. 2ard. 6 ft. 4 in. 



Besides a clear apprehension of the 'lengtn of the base^ 
er, it is well to consider the length of the largest unit, the 
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myriameter, eqnal to nearly 6 and one-foarth miles ; and also the 
length of the smallest miit, the millimeter, about fonr^mndredths 
of an inch. Compare, also, each of the smaller measures, the 
decimeter and centimeter, with the inch. 

When, in the metric system, the value of any single unit 
is fixed in the mind, the values of all the others may be readily 
apprehended, since they always arise from multiplying or dividing 
by 10. 

NoTB. — In all the tables, the txeot is in small capitals, and should be 
ooDstantly referred to. 

Methods of Reading. 

The number 25365.897 meters, is read, in English, 

Twenty-five thousand three hundred and sixty-five meters, and 
897 thousandths of a meter. But in the language of the metric, 
system, it may be read, 

Two myriameters, 5 kilometers, 3 hectometers, 6 decameters, 
5 meters, 8 decimeters, 9 centimeters, and 7 millimeters. It may 
also be read, beginning with the lowest denomination, 7 milli- 
meters, 9 centimeters, &c., &c. 

In reading, remember that the unit of any place is ten times 
as great as the unit of the place next at the right, and one- 
tenth of the unit of the place next at the left. Hence, the 
change from one unit to another, and the methods of reduction 
and reading, are identical with those in the system of decimal 
currency. 

1. Write, numerate, and read, five hundred and ninety-six 
hectometers. 

2. Write, numerate, and read, eighty-nine thousand "Und forty- 
one centimeters. 



Questions. — What is the primary base of the metric system? To 
what portion of the earth's surface is it equal? What is its length T 
What is the ascending scale firom the meter? What is the descending 
scale? What is the length of a mjriameter? According to what law 
do the different units increase and decrease ? 
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MBASURES OF SUBFACES^ OB SQUABE kfiASUBS. 

Bbm, 1 Are = the iqaere whoee dde ia 10 meten.* 
= 119.6 iqaere irarcLi) nearly, 
ss 4 perofaei or iqiiare rodi, nearly. 

Hie miit of surflEU^ is a square whose side is 10 meters. It it 
called an Abi, and is equal to 100 square meters. 

T^ble. f^n 

S t9 



i 



1 



Ihe table is thus read : 

100 centares make 1 abi. 
100 ares make 1 hectare. 

Table of Equivalents. 
Heotara. Asa. Centare. 

1 = 100 
1 = 100 = 10,000 

Eqniyalents in acres, roods, and perches. 

1 Centare = 1.195985 sq. yards, nearly. 
1 Are = 3.95361 perches. 
1 Hectare = 2A. IR. 35.367?. 

MEASURES OF VOLUMES. 
Base, 1 liter = the cube or the decimeter. 
= 61.023378 cnbic inches. 
= a little more than a wine qnart. 

Q^eition8,'—'WhaX is the primary base of the measure for smftceel 
To what is it equal, in square yards ? What are the denominatioiis^ be- 
ginning with the least? To what is the oentare equal? To what is tbe 
hectare equal ? 



MEAI^RBS OF YOLUMSS. 
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The unit for the measnre of yolnme is the cube whose edge 
is one-tenth of the meter — ^that is, a cube whose edge is 3.931 
inches. This cube is called a Liter, and is one-thousandth part 
of the cube constructed on the meter, as an edge. 

Table. 



Afleending Scale. 


Deeecndlng 


BoBle. 


i if 


1 1 


If 


1 


The table is thus read 


• 






10 milliliters 


make 


1 centiliter. 


10 centiliters 


make 


1 deciliter. 


10 deciliters 


make 


1 liter. 




10 liters 


make 


1 decaliter. 


10 decaliters 


make 


1 hectoliter. 


10 hectoliters 


make 


1 kiloliter, or store. 



Table of EquiTalents 



I = 



1 = 

10 = 




1 = 10 = 100 = 1,000 = 10,000 = 
1 = 10 = 100 = 1,000 = 10,000 = 100,000 = 1,000,000 

NoTB.— The kiloliter, or stere, is the cabe ocmstracted on the metei 
aB an edge. Henoe, the liter is one-ihoiiflandth part of the kiloliter. 
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BqniTttlcnts in Oablo M« 

1 millilitor =: .061023 cubic inchea. 

1 contilitei = .610284 cubic indiea. 

1 deciliter = 6.102888 cubic incbea. 

I LITER = 61.023378 cubic inches. 

I decaliter = 610.233119 cubic inchea. 

1 hectoliter = 6102.331195 cu. in. = 3.5814454 co. ft 

1 kiloliter, or stero = 61023.311953 cu. in. = 35.314454 ca.ft. 

NoTE.^Law of change in the units, and methods of reading, aie the 
lamo as in linear measure. 

DRT MEASUBB. 
EQUIVALENTS IN THE WIN0HE8TER BUSHEL. 

Since 1 bushel = 2150.4 cu. in. ; 1 pk. = 531.6 cu. in. ; 1 qt= 
61.2 cu. in ; 1 pt = 33.6 cu. in. ; therefore, 

1 milliliter = .001816 pints. 

1 centiliter = .018161 pints. 

1 deciliter = .181611 pints. v^^^' ^y 

1 LITER = 1.816112 pinte. - 1 D 

1 decaliier = 1 pk. 1.08056 qt * ' 

1 hectoliter = 2bu. 3pk. 2qt. 1.6112 pt. 

1 kiloliter, or store = 28 bu. I'pk. 4qt. 0.112 pt. 

Note. — The liter, or standard, is a little lees than 1 quart, and the 
stere, nearly 80 Winchester bushels. 

LIQUID MEASURE. 

EQUIVALENTS IN THE WINE GALLON. 

Since 1 wine gallon contains 231 cubic inches, 1 quart will 
contain 51.15 cubic inches; 1 pint, 28.815 cubic inches; and 
1 gill, 1.21815 cubic inches ; we have, 

Questions. — What is the unit for the measure of volumes ? To what Is 
It equal in cubic inches ? Wliat part is it of the cube on the meterl 
Name all the denominations of volume. What is the unit of Dry Meas- 
ureT To what is it equal? To what is the stere Or kUoliter equal T 
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I milliliter = 0.008453 gills. 

I centiliter = .084634 gills. 

1 dedliter = .845345 gills. b^^ I 

1 UTER = Iqt. ;il336pt - l^ 

1 decaliter = 2 gal. 2 qt. 1 pt. .1336 pt. 

1 hectoliter = 26 gal. I qt. 1 pt. 1.344 gills. 

1 kiloliter, or stere = 1 tun, 12 gal. qt. 1 pt. 1.44 gill^. 

WEIGHTS. 
Base^ 1 gram = weight of a cubic centimeter of rain-water. 
= 16.432 grains, Troy, nearly. 
= .0362746 onnces, AToirdupois, nearly. 

Th^ nnit of weight is also equal to the one-millionth part of 
the weight of a cubic meter of pure rain-water, weighed in va- 
caum. It is called a Gram, apd is equal to 15.432 grains, Troy, 
which is equal to .0352746 ounces, Avoirdupois, very nearly 

Table. 







sT 3' Is, 

a .3 'p o 

1 (§» t a 


i 1 


Gram. IJNrr. 
Decigram. 
Centigram. 
Milligram. 


1111 


1 I 


; 1 1 1 


The table is thus read : 






10 milligrams 


make 


1 centigram. 


10 centigrams 


make 


1 decigram. 


10 decigrams 


make 


1 gram. 


10 grams 


make 


1 decagram. 


10 decagrams 


make 


1 hectogram. 


10 hectograms 


make 


1 kilogram. 




make 


1 myriagram. 


10 myriagrams 


make 


1 quintal. 


10 quintals 


make 


1 miUier, or tonneau. 
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mwfBic 




1 Mlll^ TMB 

1 Cent^ram 
1 Dec^ram 
1 Gram 
1 Decagram 
1 Hectogram 
1 Kilogram 
1 M jriagram 
1 Quintal 
1 Millier, or ton 

NoTB. — ^Law of change in the 
B in linear Measnre. 



aad noy Waii^ta. 
= 0.0154 grams, IVoj. 
= 0.'lM3 grains, " 
= 1.5432 grains, •* 
= 15.432T grains, " 
= 0.3527 omiGes, AyoirdiqKNB. 
= 3.52T4 ounces, " 

= 2.2046 ponnds, «* 

= 22.046 pomids, «* 

= 220.46 pounds, " 

=2204.6 pounds, ** 

onits, and methods of reading, the 



NATUBE OF THE METRIC SYSTEMS 

The MetriQ system is based on the meteb. From the meter, 
three other units are derived; and the four constitute the 
primary units of the system. They are : 

Questions, — ^What is the unit of weight ? To what is it eqnal in Trp7 
weight ? To what is it equal in Ayoirdupois 7 Name all the onits of 
« weight, from the lowest to the highest. To what is the miUier, or 
• eqnal? 
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Meter = 89.31 inches, nearly : nnit of length. 
Abe = a square on 10 meters : nnit of surface. 
Liter = a cube whos^ edge is a decimeter : nnit of volnme. 
Gs^jc* = the weight of a cnbe of rain-water, each edge of 
which is a centimeter : nnit of weight. 

From these four units all others are derived, according to 
ihe dedmal scale. 

Every system of Weights and Measnres miLst have an invar 
riaJtHe unit for its base; and every other nnit of the entire 
system should be derived from it, according to a fixed law. 

The French Government, in order to obtain an invariable 
unit, measured a degree of the arc of a meridian on the earth's 
surface ; and from this computed the length of the meridional 
arc from the equator to the pole. This length they divided into 
ten million equal parts, and then took one of these parts for 
the unit of length, and called it a Meter. The length of this 
meter is equal to 1 yard, 3 inches, and 31 hundredths of an inch, 
very nearly. Thus they obtained the length of the unit which 
is the base of the Metric System of Weights and Measures. 

The next step was to fix the law, by which the other units 
should be obtained from the base. The scale of tens was 
adopted. 

PROXITNOIATION. 



Mil1i-me-ter. 

Cen'ti-me-tcr. 

Dcc'i-me-ter. 

Dee'a-me-ter. 

He«'to-me-ter. 

Kiro-me-ter. 

Myr'i-arme-ter. 



Abs. 



Cen'tftre. 



Hee'tare. 



Li'tkb. 

MO'H-lX-ter. 

Cen'ti-l!-ter. 

Dec'i-K-ter. 

Dee'arll-ter. 

Hee'to-ll-ter.. 

Kil'o-ll-ter. 

Myr'i-a-ll-ter. 



Obam. 

Milli-gram. 

Cen'ti-gram. 

Dec'i-gram. 

Dee'a-gram, 

Hee'to-gram. 

Kil'o-gram. 

Myr'i-a^am. 
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TO GHANGB FROM ONE ST8TEM TO THE OTHER 



To oliaiiga, in XJiMhr BCMunm, froni the Metric to th» i 
. i^item* 

Bnle. . 

MuUipLy the meters and decimals cf a meter by 3iK80833 

(the yalae of a meter), and the product mil he the reeuU w 

feet 

To change from the Common to the BCetilo i 



Bnle. 
Reduce the linear measure to feet and decimals of a foot, 
and then divide by 3.280833 : tJie quoHent wiU be the result in 
meters and decimals (f a meter. 

Examples. 

1. In 5961.874 meters, how many feet and inches? 

2. In 814163 meters, and 31 hectometers, how many feet and 
inches? 

3. Express 320 rods, 5 yards and 6 inches in the Metric 
Measures. 

4. Express 1 mile, 3 fhrlongs, 39 rods and 5 yards in the 
Metric Measures. 

To change, in Square Measure, from the Metric to the CkMnmon 
system. 

* Rtde. 

Reduce the number to ares and decimals of the abi: then ' 
midtiply by 3.95367, and the product will be the result in 

perches. 

To change, from the Oommon system, to the Metric •yBtaob 

Bnle. 
Find the value of the number in perches and decimals ef 
a perch: then divide by 3.95367, and the quotient witt be the 
result in arbs and decimals of the , 
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Examples. 

1. In 612*7 ares, 4 hectares and 3 centares, how many acres, 
roods and perches? 

2. In 327 ares, 15 hectares and 89 centares,^ how many 
.4«]nare feet? 

3. In 4 acres, 3 perches and 200 square feet, how many 
hectares, ares and centaresf 

4. In 13*75 square yards and 250 square feet, how many 
hectares, ares and ceutares? 



To change, in measures of volume, from the Metric to thd Oom- 
mon system. ' 

Rtde. 
Beduce the number to uters and decimals of the liter : then 
multiply by 61.023378, and the product wiU be the result in 
oiincinches. 



To change, in measures of volume, from the Common to the 
Metric system. 

Rule. 

Beduce the number to cubic inches : then divide by 61.023378, 
and the quotient will be the result . in litbbs and decimals of 
ikeuiXBL 

Examples. 

1. In 6 kfloliters, 9 hectoliters, 6 decaliters, 8 liters and 4 
centiliters, how many cubic feet and inches? 

2. In 8 hectoliters, 9 decaliters, 27 liters and 15 milliers, 
how many cubic yards, feet and inches ? 

3. Change 27 cubic yards, 16 cubic feet and 16 cubic inches, 
to the Metric measures. 

4. Change 40 cubic yards, 25 cubic feet and 1167 inches, to 
the Metria measures. 
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To ohaBf •, in wdffati, from tlio Mstrio to ^bm i 

Rule. 
Seduce the number to grams and dedmaU cfmgram: ttei 
multiply bp 16.428, and the product wiU be Ae reguU m ^mii ' 
Troy; or^ multiply by .0852T46, and the produd wSl kt 
Ktuncee in Avoirdupois. 

To olMUBf 0, in woii^ili, from the Ckxmmon to tlio iletrie mf^tm^ 

Rule. 
Reduce the number to Troy grains^ or to Avoirdupois ounea: 
ihen divide by 16.428, or by .0862146, and the quoUeni wSEL k 
QRAMB and decimals of the gram. 

Examples. 

1. Change 4 quintals, 6 kilograms, 4 decagrams, T grams and 
6 centigrams, to AYoirdupois and Troy weights. 

2. Change 2 millicrs, 6 myriagrams, 9 grams, 4 decagrams and 
9 milligrams, to Troy and Avoirdupois. 

8. Change 1 T. 3 cwt. 3 qr. 201b. 6 oz., to the Metric weights. 
4. Change 161b. 11 oz. 4 pwt. 19gr., Troy, to the Metric 
weights. 

Qt^«.— In linear measure, how do you change firom the Metric to the 
Common system ? How do you change from the Common to the Metric 
Bystem ? 

In square measure, how do you change firom' the Metric to the Conmion 
system ? How do you change from the Common to the Metric system ? 

In measures of volume, how do you change from the Metric to the 
Common system ? How do you change from the Common to the Metric 
system? 

In weights, how do you change from the Metric to the Common sya 
tem 1 How do you change from the Common to the Metric system T 
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Wkam. mx. ams. 



16. ;| 1 i XL ii 2 I XIY. II 3 I XYI. || 4 | XYII. |1 5 | XIX 
16. T|"T1 XXII. 1 T I XXYIII. II 8 I XXIX. i| 9 | XXXIII 
16. II 10 I XXX YII. II 11 I XXXYIIL || 12 | XLIII. || iFj 
16. II XLYII. 11 14 I XLIX. II 15 | LYI.|| 16 | LYIII. i| 17 | LIX. 
UJ. II 18 I LXY. II 19 I LXIX. || 20 | LXYII. || 21 | LXXY 
1 6. II ^%JhXXYl. II 23 I LXXXI. || 24 | LXXXYII. || 25~| 
I6~l! LXXXIX. II 26 I XCIY. || 27 | XCY. 1| 28 | XCYII 
Ifj. H 29 I XCIX. I 30 I CXY. || 31 | DCCL. || 32 | MLX. 
16' |l 33 I MMXL. II 34 | DLX. || 35 | DCCCCLX. || 36 | DCXC. 
r6 II 37 I ML. II 38 | MMMMIY. || 39 [ YMIX. || 40 | IXIX. 
16. II 41 I DCCCYI. II 42 | DCYIII. || 43 | YMMMYI. || 44 | 
16. II MMI. I 19. II I I 7 II 2 I 80 II 3 I 9000 || 4 | 93 
20. II 5 I 961 II 6 I 7408 || 7 | 897021 || 8 | 86029430 |1 9 | 4328- 
20. II 021063 [ 10 I 967040932 J 11 | 30430208123 || 12 | 360- 
20. II 030702010 J 13 | 5800006000812 || 14 | 75605070905008 
20. II 15 I 904000800200720 || 16 | 0000900704098020 || 17 

20. II 80510006040900040900 || 18 | 6050900001 || 21. || 19 

21. II 987654321012345678 1 22. || 1 | 621 || 2J 5702 || 3 | 8001 

22. II 4 I 10406 II 5 | 65029 || 6 | 40000241 || 7 | 590003U 
22.11 8 I 12111 II 9 I 300001006 [ 10 | 69003000200 

23. 11 32 I 47000069000465207 || 33 | 800000000000429006009 
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23. II 34 I 95000000000000089089306 | 35 | 6000000451065- 
23. |! 047104 | 36 | 99906584U11 ] 30. | 1 | 2 ; 7 | 2 j 7 ; 3 
30. P 3 I 1 ; 7 I 32. 1 6 I ^^^00 ; 426000 | 7 j 36860 | 8 j $8.75 

32. II 9 1 433005 Ij 10 | 8996 1 11 | J&l 128. 8d. 1 far. 1 12 j 154451b 
82 J 13 I 7T. Hcwt. Iqr. 201b | 33. | 14 j 26215 gn 
si ]\lb I 1221b. 2oz. 18pwt. 9gr. | 16 j 29362gr.| 17 

33. II 301b. 4 I 3 3 23 7gr. 1 18| 249iii.|| 1^ I l^OOrd. 8800yd. 
33. II 26400 ft. 316800 in. | 20 | 75 yd. 2 ft. 6 in. j 21] 
33. II 6 8q. yd. 2 8q. ft. || 22 | 2 A. OR. 35 P. | 23 | 45 A. 6sq. Ch. 
33. II 24 I 568 P. ) 25 | 967680 ca. in. || 26 | 3968 co. ft 
33. II 27 I 440 cords | 28 | 2512 na. | 29 | 144 yd. | 30 | 
33. II 78 E. E. 1 qr. | 31 | 1008 qt. J 32 | 15 hhd. || 33 | 3024 pt 
33. II 34 I 129 bar. | 35 | 1984 pt. || 36 | 32-bii. 3pk. 7qt. 
33. II 37 I 63113856 sec. || 38 | 8 mo. 2wk. || 37. | 1 | 182630 
37. II 2 I 87539 1| 3 | 110526 || 4 j 79165 || 5 | 73285 | 6 | 4148- 
37. II 907 II 7 I 395873 || 8 | 24177 || 9 [ 66395 || 10 | 22099 

37. II 11 I 7356G || 12 | 833157 || 38. 1| 13 [ 32921 || 14 | 185876 

38. II 15 I 93684 || 16 | 34289 || 17 | 243972 || 18 | $991,546 
38. II 19 I $85,465 || 20 | $770,560 || 21 1 525.892 || 22 1 $9638.495 
38. II 23 I iB223 2s. 5d. Ifar. || 24 | 12961b. 10 oz. 2pwt. 
38. II 25 I 453 Bb 9 I 3 3 || 26 | 2 cwt. 3 qr. 8 lb. 8 oz. 5 dr 
38. II 27 I 43 T. 2 cwt. Oqr. 71b. || 28 | 312 yd. Oqr. 2na, 

38, II 29 I 251 E. E. Iqr. 3 na. || 30 | 143 L. 2 mi. 6 far 

39. II 31 I 4fur. Ird. 4yd. Oft. 7in. || 32 | 322 A. I R. 4P. 

~\ 2224 Tun Ohhd. 5 gal. I 34 | 339 gal. 3qt. 
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• II 35 I 230chal. 25 bu. 3pk. 4qt. || 36 | 820 yr. 4 mo. 5 da. 

• B 31 I 904 da. 18 hr. Imi, J 38 | 2T. 14cwt. Iqr. 201b. 15 oz. 
•• II 39 I .23592550 || 40 | $131915940 || 41 j 88056 
U II 42 I 121 mi. 4 fur. 8rd. 5 ft. || 40. || 43 j $22,009 
'.|| 44 I $27,140 II 45 | 2 Tun 2hhd. 29 gal. 2qt. Opt 
K II 46 I $20308675 jj 41 | $30569853 || 48 | $29026 
►. II 49 I $8209.15 [ 50 j $150106 || 51 j 29114 1 41. 1| 52 | $50^ 
.., II 110025 1.53 I 59808512 ||.54 j 2T. 4cwt. 2 qr. lib. 
:, II 55 I 205 acres. || 56. j $15002.295 | 51 | $1425 
L. 11*58 I 41b. 5oz. 6pwt. [j 59 | lp53420 || 42. || 60 | 1842 yrs. 
? I, 61 1 32341 1 62 | $21131.23 || 63 | $28,105 |j 64 j 39yd. Iqr. 
S. H 65 I $180,825 || 66 j $35068.801 || 61 | £69 2s. 3d. 2 far 
S. II 68 I 66585383 || 43. | 69 j $1019.10 jj 10 |~$33800 
I. II 11 I 380bu. Ipk. II 12 I $458,342 || 13 | £61 14s. 2d"3feT. 
I. I 14 I $6235 II 15 I 66° 50' jj 16 j 10 cents. || 11 J 6868 

7. II 1 j 363296 II 2 j 56519 || 3 | 133011 || 4 j 1111921 
:7. II 5 I 41923288 || 6 | 1838180 || 1 | 106026 || 8 | 4391 
i7. II 9 I 62186 II 10 I 198621115 || 11, | 3591151651 
18. II 12 I 4199615 || 13 | 8818118 || 14 | 99999911 || 15 | 
S. H $8443.641 II 16 | $806,384 || 11 | $4853613.158 

8. II 18 I £U 18s. 3d. Ifar. [ 19 | 3T. 8cwt. 2qr. lib. 
8. Il 20 I 111yd. 2qr. Ina. || 21 | 59 L. Imi. 3 fur. 28 rd. 
8. II 22 I 8Tun 1 hhd. 63gal. 3qt. || 23 | 89 A. 2R. 31 P. 
8, 41 24 I 916 bu. Ipk. 6qt. | 25 | 124 cords 58ft. 522 ia 
8. D26 I 26 E. E. Iqr. 3na. J 21 \ *\^^ \^\ ^^b 
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48. II 28 I 123 43 23 || 29 | 124 E. E. 3qr. 3d« 
48. II 30 I 96 E. V Iqr. 1 na. j 31 j 12 T. 17cwt. 3qr, 
48. II 32 I 2c\vt. 2qr. 221b. |j 33 | 69 qr. 21b. 14 oz. 

48. II 34 I 1341b. 14 oz. 13 dr. J 49. | 35 j 10 A. 2R. 18 P. 

49. jl 36 I 37 A. 2 R. 34 P. ] . 31 | 147 da. 21 hr. 66mii. 
49. II 38 I 52 hr. 50miu. 54sec. Ij 39 | $8759.625 H 40 | 18366666J 
49. [| 41 I 6yr. 9 mo. 3wk. Ida. g 42 | 88^ 0§ 63 
49. II 43 I $8.20 II 44 j $39,868 jj 45 | $10,626 || 46 j 
49. II iei21 178. Od. Ifar. |f 47 j 6yr. Omo. Owk. 6da. 9hr. 2min, 

49. II 48 I 6353870 J 49 | 5747 J 50 | $6020 || 51 | 25712808.91 

50. II 52 I 36190 || 53 | 683021 1 54 | 107445034 [ 55 | 6274 
50. II 56 I 4T. 3cwt. 2qr. 231b. | 57 \ £19 19s. 2d. 3far 
50. II 58 I 2299 mi. 2 fur. 4rd. 1 59 | $199,625 J 60 | $175,875 

50. II 61 I $3.25 II 51. II 62 j 19987563 || 63 | 2899248 

51. II 04 I $73675 || 65 | 22815 |1 66 | $198,625 1 67 | 
51. II 80 yr. 8 mo. Oda. 3hr. 30 min. || 68 | 655.125 

51. II 69 I 249 yr. 1 mo. 11 da. || 70 | 17877 || 71 i $7310756 

52. II 72 I 4 cwt. 1 qr. 181b. ( 73 | 7398 || 74 | 2360 [ 75 | $526 
62. II 76 I 6274 || 7^ | $356.35 gain. || 78 | 3A. 2R. 39 P. 
52. II 79 I 41 cords 5 cord ft. || 80 | $3280.105 || 81 | $44161.987 

52. II 82 I 2yr. 8 mo. 19 da. [ 53. || 83 | $14352.50 | 84 

53. II 30 gal. 2 qt. 1 pt. || 85 | 50062 || 86 1 15550 || 87 1 12*^ 23' 53' 
53. II 88 I $161,175 loss. || 89 | 2271T07 || 90 | 32 yd. Oqr. 2iia 
53. 11 91 I £950 2s. 8d. || 60. || 1 | 6776368 || 2 | 68653214 
60. II 3 I 3422454 || 4 | 1952883 || 5 | 4354224 || 6 | 1028540646' 
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1 I 24668698404 | 8 | 3329480 || 9 | 4036084764 



60. 



10 I 129844534245 || 61. || U | 810444 || 12 \ 2361312 



61. 



13 I 1212U22 II 14 I 5403312 || 15 j 124409760 



61. 



16 I 1990170000 II 17 | 3165172200 || 18 | 582400000000 



61. 



61. 



19 I $104448.48 || 20 | $2501.136 || 21 | $23121.312 



22 I $71997.312 |j 23 | $7019.168 1 24 | $30780.960 



61. 



25 I $21597.440 J 26 | $38824.056 || 27 | $278879.364 



61. 



28 I $379255.968 || 29 | $9282001.666 || 30 | ^281 6s. 8d. 



61. 



31 I 24 T. 7cwt. 3qr. J 32 | 118 yd. 1ft. 3 in. 



61. 



33 I 114** 26' 15" II 34 | 56hhd. 7 gal. 2qt. Opt. 



61. 



.35 I 598 E.F. || 62. J| 1 | 865T. llcwt. 3qr. 201b. 



62. 



2 I 320 yr. 2 mo. Owk. Ida. 15 hr. 12min. || 3 | 4896 



62. 



4 1 6704T50 ; 6704600 || 5 | 5704900 ; 57049000 



62. 



6 I 4980496000 ; 49804960000 || 7 | 9072040000 ; 



62. 



907204000000 || 8 | 74040900 ; 740409000 || 9 | 67493600 ; 



62. 



67493600000 || 10 | 129359360000 || 11 | 13729103000000 



62. 



12 I 664763206000000 [ 13 | 8799238229600000 



62. 



14 I 2526426017908695000000 || 15 | 1093689368445084- 



62. 



378777040 || 16 | 16714410677359581583737 || 17 j $61975 



62. 



18 I 3240 j 19 I 2097 | 20 | 133 yd. 3qr. 2na. 



62. 



21 I £^ 19s. 4d. 2 far. || 22 [ $1031.68 || 63. || 23 ] $16 

t" 1 

24 I $506.88 I 25 | $6336 \ 26 | $5545 || 27 | $16763832 ' 



3. 



63. 



28 I 496 mi. 1 for. 24 rd. ^ 29 | $657 1 30 | $24,375 



63. 



31 I 868 miles ] S2 | 7t) 2 § 7 3 03 12gr. || 33 j 



63. II 411 bu. Ipk. Oqt. || 34 | 427816 || 64. | 35 | $84.26 



438 



I 



64. II 36 I $16875.60 | 37 j 2T. 18cwt Iqr. 1211b. | 38it9;iJM 
64. 11 39 1 461 left ; $1815 pnce. | 40 I tUlT | 41 1 $6596iT«&-.a 

64. II 42 I 750 I 43 | 13500 | 44 | $243.00 | 45 j 11914 

65. II 46 I $4770.755 | 47 | $61 |48 j $672 | 49 | 286 jr. 9m 

65. 11 50 I 84rcL 14ft. | 51 j 50 | 52 | 24 cor6a. | 53 | •92gia 
86. 11 54 I 216 I 55 I $149.25 | 56 | 37816 | 57 | $34.S8 

66. II 58 I 669 hhd. 40 gal. 2qt. | 59 j 13650000 | 60 | $20150 

66. II 61 I $21,475 | 62 | $927.35 | 67. | 63 | $18844.01 

67. II 64 I $132,935 | 65 | JS175 18s. 6d. | 72. | 1 i 6579 
72. 1 2 I 86842 | 3 | 269368 | 4 | 275155 | 5 | 7948313 
72 I 6 I 1147187 | 7 | 72331642 j 8 { i^5 19s. 9d. 
72 I 9 I 4 A. OR. 33P. | 10 | Ojd. 2qr. Ina. | 11 | $79.3445 

72. II 12 I $209,728 | 13 | $66862.18 | 73. | 14 | 153114091] 

73. II 15 I 237132 | 16 | 177242 | 17 | 68 | 18 j 44670 
73. II 19 I 27Jj| I 20 I $17.4512 j| 21 ] $3,842^ | 22 j $1,125 
73. II 23 I $0,375 J 24 j $0.81 ] 25 | $5.01 ] 26 | $52.88 | 27 | 9 
73. I 28 I 95 I 29 I $8 I 30 I 763521 | 31 | 407294jfH 
73. I 32 j 13195133^141 jj 33 j 125139201||f Jf 
73. 1 34 I 269577255882^^^^ [ 35 | 14243757 748lff^ 
73. II 36 I 15395919^ffiS || 37 | 30001000^^^% i 38 | 
73. 1 131809655^^1^ i 39 | 300335575fHJif [ 40 | 9948157 

73. y ^11-imh 1 41 I 59085714^^ | 42 | 1258127i4}|| 
73. I; 43 I 119191753T8^^ff jj 44 | 17a73R. 7 P. 
73. B 45 I Ida. 12 hr. 31 min.* 30 sec. || 46 | 35 mi. Ofar. 29 rd, 
73. I 47 I 49 gal. 3^^ qt. J 48 j 2 bu. pk. 7 qt. || 74. 1 49 | $25.25 
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74. I 50 I 2s. 4d. [ 51 | 22 mL Ifur. 8rd. | 52 | 316 A. IR. 35P. 
74. 1 53 I $21,391+ || 54 | 98765 J 56 | $11250 || 56 1 148018f|| 
74. 1 57 I $4.75 | 58 j $12.50 j 59 | 757188^*^ 

74. I 60 I $1,625 1 61 [ 365 days.' || 62 | 800008 \\ 63 | 47 
J 5. 1 64 I IT. 13cwt. 3qr. || 65 1 45 cu. ft. 995 j| cubic inche.l 
75- 1 66 I 30|^f tons. ] 67 | 4424^f^ || 68 | 59' lOlf g 

75. I! 69 I 5doz. || 70 | $4.50 || 71 1 £213 78. 6d. || 72 | 41684^^? 

75. II 73 I 9 I 74 I $56 I 75 | 666|ff || 76 | 200000 

76. 1 1 I 7175 I 2 I 4600 || 3 | 168525 || 4 | 76850 1 1 | 2725 
76. I 2 I 387321 | 3 | 4413840 || 4 j 15423 || 5 |. 2674584 

76. I 6 I 280082 | 77. || 1 | 4800 || 2 | 5950 jj 3 | 185000 

77. II 4 I 8380225 j 1 | 55975066f \\ 2 | 49357466f 
77. 1 3 I 355850400 jj 4 | 148072400 j 1 | 7408000 
77. II 2 I 2199176000 || 3 | 242601500 || 4 | 17573500 
79. II 1 I $142 |[ 2 I $17 ||.3 | $14 | 4 | $35 jj 5 | $864 || 6 | $172 

79. 1 7 I $120 II 8 I $90 || 80. | 1 | $121,615 || 2 | $67.50 

80. I 3 I $737.88 1| 4 j $496,875 1|.5 | $118.9145 1| 81. || 1 1 $3,024 

81. II 2 I $12.8915 II 3 | $5,922 ; $6.4575 ; •$9;198 || 4 | $18.22765 
81. II 5 I $736.68468f || 6 | $876,434 || 7 | $2423.09925 

81. II 8 I $339286.5375 || 82. || 1 | 254 || 2 | 26251^% 

82. II 3 1 291147 ] 4 | 211488^^ | 5 | 978 |j 6 | 954 J 7 1 140848 
82. I 8 I 2025 II 9 | 39252 || 10 | 475542 || 11 | 242172 
82. II 12 I 484*344 || 13 | 951084 || 14 | 2250 || 15 | 48126 
82. 1 16 I 16215 II 17 [ 48645 \\ 18 | 144378 || 84. 1 1 | 387 
84. i 2 I 1548 11 3 I 532 II 4 I 804 || 5 | 15911 ] 6 | 1935 
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84. I 7 I 1809 I 8 I 3216 J 85. I 1 | 1322flf | 2 | n40f|^ 

85. I 3 I 218JHt I 4 I 83253^0*^ j 5 | 24591-^-^ j 6 | 4073^V, 

85. n I 9507fg§^ I 86. M I 4^^^ | 2 | 146 | 3 | 9lU\m 

86. II 4 I 158T32ffggg I ^ I ^^h'^^^Vs I ^ I 22^^lf2rj 

g6. 1 1 1 i9g?f I 2 1 sinfg I 3 1 6ioi)6ff I 4 | mm 

86. 11 5 I 9095H I 6 | 6992||- j 7 | eiSO^ai/i^ jj 8 | 4079^V2 
89. II 1 I £Sl 176. 6d. II 2 I iS2 9s. 5|d. | 3 j iSl 16s. ]0|d 
89. I 4 I ((594.50 || 5 | iS469 5s. jj 6 | £9^1 || 7 | i^87 5s. 
89. II 8 I i>;82 lOs. | 9 | |;2.70 || 10 | $by^ II H I $547.50 
89. I 12 1 (53.00 I 13 I $812.25 || 14 | ^24.375 [ 15 [ $63.4375 
89. II 16 I $315.40 J 17 [$469.03 J 18 |i261 Ob. || 91. || 3 | 10° 34' 0" 

91. 1 4 I 35° 11' 0" II 5 I 13° 23' 0'' || 92. B 1 I ll^r. 2mm. 8sec. p.m. 

92. II 2 I 2 hr. 55 min. 24 sec. p. M. || 3 | 8 hr. 12 min. a. m. 

92. II 4 I 1 hr. 2min. 20 sec. Fast. || 93. || 1 | 33° 55' W 

93. II 2 I 95° 48' W. ; lOhr. 17 min. 48sec. p.m. |I 3 | 23° 45' 22" W. 

93. II 4 I 120° W. II 5 I 156° 59' E. || 94. || 1 | $128 || 2|2bu. Ipk 

94. II 3 I 32 II 4 I 463684 || 5 | 41666iS || 6 | 5'7979iJ-6 
94. 1 7| 7mo.lwk.4Jd.||8|12yr.||9|6mo.0wk.5d. 14hr.40min 

94. 1 10 I 765 II 11 I $72 II 12 I $5 || 13 | $812.25 || 14 | $147.9375 

95. II 15 I £14 14s. II 16 | ^2166 2s. 8d. || 17 | 6d. || 18 | $6.95176 
95. I 19 I $8.64 II 20 | $93 || 21 | 36 | 22 | 451b. 6oz. Upwt 
95. II 23 I 50 II 24 | $2480 gain ; $19 per acre. || 25 | 6780 cd. ft 

95. II 26 I $773,395 || 27 | $4.2408 || 28 1 $16.7025 || 96. || 29 | 7680 

96. II 30 I lib. 7oz. 12pwt. 11 gr. || 31 1 $10 |[ 32 j 2bu. Ipk. 7qt 
96. 1 33 I $0.75 II 34 | 104 || 35 | 16 || 36 | 52 gal. 1 qt. || 37 | 96 
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96. I 38 I $598281 || 39 | 31680 || 97. || 40 | 130 |f 41 1 119^/^ 

97. I 42 I 11 hr. 4mm. 32 sec. a.m. || 43 \ 127^ 30' 
97. I 44 I 67° 35' A's long.; 9hr. 19mm. p. m. B's tim? 
97. II 45 I 10 cords 1 C. ft, 15cu. ft. || 46 | Icwt. 3qr. 91b. 10 oz 
97. II 47 I $164,475 || 48 | 2 82 yr. 6 mo. 8 da. jj 49 
97. II 6gal. 2qt. Opt. 2 gi. || 50 | 6° 13mi. Ifur. 34rd. 2yd 

97. 1 51 I 1000000 II 98. || 52 | 13824 j| 53 | 36100 
98.1 54 I 14 mi. 5 fur. 21 rd. 8 ft. || 55 | 10 || 56 | 36 
98.157 I 3 yd. Iqr. 3na. || 58 j 33 || 59 | 13209^5V5 
98.160 I $11.88 II 61 I lyr. 205 da. 17 hr. 15miii, 

98. 1 62 I $10591021.60 || 99. || 63 | 25 yr. 6 mo. 16 da. 9hr. 

99. 1 64 I $2478, Widow^s share ; $1239, Child's share. || 65 | 
99. B 13068 \\ ^6 I 107° 47'; 1 hr. llmin. 8 sec. p. m. 
99.167 I 4hh 56miii, p.m.; 26° east of New York 
99. I 68 I 48 hr. || 69 | 4333|f-g || 100. || 70 | $2 || 71 | 46ilbs. 

100. i 72 I 14 days. || 73 | 28 bar. 6 gal. || 74 | 24 bar. 19 gal. 
100. 1 75 I $85.33} || 76 | llf^ rolls. || 77 | 7 mi. 6fur. 20 rd. 

100. I 78 I 87501b. || 79 | $18,025 || 80 | 2500 bbl. || 101. || 81 | 

101. II 482bn. 1 pk. 2qt. = 1st ; 160 bu. 3pk. Oqt. l^pt. = 2d ; 
101. 1 321bu. 2pk. Iqt. 0fpt.= 3d. || 82 [ 40° 50' East , 
101. 1 35^V\> II 83 I $2400 = Captain's ; $1000 = Lieutenant's 
101. i $600 = Midshipman's ; and $200 = Sailor's. || 84 | 87° 30 

101. i 85 "l 9hr. 33min. 14sec.A.M.|| 86 | lOhr. 54min. IOscc.a.m 
iOl. 1 87 I 19° II 88 I 4800yd. || 89] $7410 || 102. || 90 | 514 

102. 1 91 I 2011 bu. II 92 I 1 yr. 338 da. 22 hr. || 93 | 72 = greater i 
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102. I 20 = less. I 94 | $5*7 = less : $133 = greater || 95 | ItOda. 
102. I 96 I $1.1816 I 97 | $8383^ = A's ; $8520J=B'8 



102. I $1708^ = C's. I 98 | $11651.26 =-- 1st ; $116T6.25 = 2d 
102. I $11496.25 = 3d ; $11401.25 == 4th. J 104. | 1 | 3 x 3 , 
104.12 x6; 2x2x3; 2 X T;2x2 X2 x2, 
104. |2x3. X 3; 2x2x2x3; 3x3x3;2x2x7 



104. 


02 
l|2 


X 


2x3x5 
2 X 3 X S; 


; 2 X 11; 


2x2x2 


X 2 


X 2; 


104. 


2 X 19; 2 ; 


X 2 X 2 X 5 ; 


3 XS 


1x5; 


104. 


n 


X 


7 II 105. 11 3 


|2 X5 x5; 


2 X 2 X 2 X 


7;2 


X29; 


106. 


«2 


X 


2x3x5; 


2 X 2 X 2 X 


2x2x2; 


2X3 


Xll; 



105. 


I|2 


X 2 


X 17; 


2 X 6 X t 


; 2 X 


2x2x3x3 


105. 


M 


|2 X 


2 X isr 


;' 2 X 3 X 


13;.2 X 


2x2 X 2 X 5; 


105. 


l|2 


X 41 


; 2 X 2 


X 3 X 7; 


2 X 43; 


2 X 2 X 2 X 11 ; 


105. 


l|2 


X 3 


X 3 X 5 


II 5 1 2 X 


2 X 5 >t 


5 ; 2 X 3 X 17 ; 


105. 


l|2 


x2x 


2 X 13; 


5x5x11 


5x2x2 


X 2x2x2x2x3; 



105. 


||2x2x2x59; 2x2x2x2x2x5; 2x2x11x19 


106. 


||6|5X3X^ 


[; 2X53; 2x2x3x3x3; 2x5x11; 


105. 


i 5 X 23 ; 


2x2x29; 2x2X2x3x5; 


105. 


1 5X 5 X5 ; 


5x5x5x3x3; 2x2x2x5x3x3 


105. 


II 1 1 2, 5, 3 II 


2 1 2, 3, 7 II 3 1 5, 7, 3 II 4 1 2, 3, 7 II 5 1 2 


107. II 1 1 32 II 2 1 


3f II 3 1 14 « 4 1 48 II 5 1 8f II 6 1 4| II 7 1 8 


107. 


1 8 1 J, II 9 1 


6||10|27|| 11 1 9 II 12 1 36 ( 108.11 13 M6 


108. 


1 14 1 4 II 15 


1 16f II 16 1 8 II 17 I471JI 18|.i5||19|621C 


108. 


II 20 1 6f II 21 


. 1 17^122 1 11 J II 23 \m\ 110. [ 1 1 1260 



no. II 2 I 7200 II 3 I 1260 || 4 | 1008 || 5 | 10500 || 6 j 10800 
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110. 1 7 I 540 I 8 I 420 || 9 | 336 \ 10 | 1116 || 11 | 
110. 1 144 rods. 16 days = A's time ; 12 days = B's time ; 
110. 1 9 days = C's time. || 111. Q 12 | $1680. 112 at $15 ; 
111. 1 105 at 116; 80 at $21; 10 at $24 ] 13 | 210 bn. 105 bags ; 
1 II. H 10 bbls. ; 30 boxes ; 14 bhds. || 14 | 60 days. A = 3 times 
111. I B = 4 times ; C = 5 times ; D = 6 times. || 112. 2 | 18 
U2. g 3 I 12 g 4 I 5 II 5 I 6 || 6 '| 10 I 1 | 28 || 8 | 14 
114. g 1 I 16 B 2 I 1 g 3 I 22 B 4 I 124 g 5 I 62 g 6 I 81 } 11 45 
114. 1 8 I 25 B 9 I 12' g 10 I 3 g 11 I $22 per head. 13 = A's 
114. g No. ; 21 = B's No. ; 29 = C's No. || 121. || 1 | J^ ; V 
121. B 2 1 y ; ¥ II 3 I M; mi 't I H; M II 5\'^;^' 

121. g 6 1 fi; w in I W- ; W II 8 1 M; W M I ¥;^ ; 
121. gy B 2|^;f;l;f;t II 3|i;i;|;^ g 4|ii; 

121- g H ; H ; ¥ ; ¥ II 5 1 /o ; f ; f ; f II 6 1 1 ; f in U ; 
i2i.|t;l;TV;ifrl|8IH;¥;¥;¥;¥ii2g-llilA; 
122. 1 A; A; tV II 2ItV; A; A II 3 Ijg; A; A; A 

122. B 4 1 H; M; J^; ife; ifs II 5 I ^; A; A; tV 16 I ^; 

122. gjV; ^; JV || 7 | j^ ; j\r ; ' j>- || 8 | j^ ; j^; jj^; A 

' 122181 1 A; A; i>V II 2|A;aV; A II 3IM;^; A^ 
122. B 4 I j"^ ; jVg; /Ml 5 | ^y,, ; jj; H B 6 I tW ; JA ; 
122. BVA II T|H;T^>iAf» I 8|t^;H;tVt; 
^ 23. B 1 1 M;. Ji; lU 2 I H; H ;H ; i^r II 3 I Hf ; HI; 
123. g HU 4 1 1^; HI; T^; m II 5 1 H ; H; I'W ; HI 
I24.gi|j;i B 2|iB3Uf;TV;f;i;^ UUV>\\N 
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124. 1 1 ; -;- II 5 I II; M; if ; H; 1 1 6 1 H; il; JV; Ai 

124. I \ » 125. II 1 I H^ 11 2 1 yj^ a 3 I X|M 4 I W I 5 I Mf^ 

125. I 6 I ly^ I 7 I 4$fl a 8 1 J-ij-p. I 9 I if4^ I 10 I M^^ 

125. I 11 I HV-^ I 1|^ I ^\m^ I 126. I Sji-W 

126. I! 4 i H¥^ II 5 I ^fjfi a 6 I U^S^ I 7 I »JL^U» 

126. 8 I UjVo" i 9 I *ffP II 10 I ^V-* II 11 I '-^^ 
126. 1 12 I 'HV^s*^ II 13 I ^ff^ D 14 I ^^i^ I 1.5 I ^ 
126. 1 16 I iiyL» I n I «^ B 18 I mi^ I 19 I u»^ 

126. B 20 I l||^ I 21 I J-HfJi II 22 I 71^ J 23 | 333| 

127. II 1 I If II 2 I 12 B 3 I 5^ a 4 yZiJU II 5 I 9 fl 6 I S^iS 
127. a 7 I J 12i| II 8 I 22^Vf- 1| 9 | 640T|g B 10 I 5|H II " 1 14^^ 
127. i 12 I 225 II 13 | 191^ | 14 | 14 J 15 [ S76|JJ 

127. II 16 I 10731^ II 128. j 1 || j 2 | j B 3 | j B ^ N 

128. II 5 I i B 6 I HU ^ I Ml 8 I n 9 U II 10 I ¥ = M 
128.Bll|f II 12 I HI II 13 I H I! ii\m II 15|Mf 
128. II 16 I J3Vt II 17 I if II 18 I ^ II 19 I H a 20 I iVi 
128. a 2rhfe II 22 I Tfrr A 129- 11 1 I ^ II 2 | ^\ f 3 ' | >, 
i29 ya4|T^ II 5|t\ II 6|1^ II 7|1 II 8|35f a 9 \U1 

m. a 10 1 sj a 11 1 Wf II 12 1 ;r^ 8 13 1 13H 1 130. B iTh' 
130- II VV, ^ II 2 I VjI JH, Tr\%. f !f II 3 I VVV, !f 3, f fg, t¥ 

IQn II i. I 1 « 21 20 12 54 II K I 4725. S4Ji 2S0 378 t| a I 990 

130. a HI ii'?itV5.ihii 8 \'H, 41. !i. y?" ii 9 1 W, M. w 

130. a W I! 10 1 V, ¥ 111! I W. W II 12 I w. s't, w', 
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130. B ,M| 1 1 1% ^. A. If II 3 1 ih T^T. H II 3 1 li-, M, Vo^ 
130. II 4 1 vv, H. W II 5 I Vo«, H, yy B c I f§, |g, ^», ^^ 

130. vm,H. w, ft II 8 1 f§, :,^, f I, H a 9 1 n. ii. -n. 

1 30. I H MO I ^^", W, M. 'sV II 132. II 1 I /^, V'gS. iVli 
132. 8 2 1 1|, ^1, fi II 3 I If, M. A II M ¥/. W, A 

132. B 5 I '^*, il 5?g I 6 I W, «V il m I VV, W. /a 
132. B 8 |- W, ^. i|, 1^ II 9 I ^,\, T?^y, tV^ b io I w. W. 

132. B H\\ 11 1 W. W, ^ B 12 I II, w, ^ B 13 I w. 

132.BW, H. -jV B 134. I 1 I 720 far. B 2 | 1666flb. 
134. B 3 I 7840 min. | 4 | 3240 grs. B 5 | ^rd. B 6 I ijjA. 
134. B 7 \.W^° I 8 I irMrCO'-d- B 9 I 8s. 9d. ; 9s. 4d. 
134. D 10| 6fur. 8rd. 4yd. 2ft. 8in. ; 6fur. 34 rd. 1yd. 1ft. 8fin 

134. P 11 I 33rd.. 1yd. 2ft. Gin. || 12 | ^gnm. j 13 | ^^ 

134. B 14 1 ^ff^ r 1 1 ifmi. ir 2 \ £m ii 3 1 uu 

135. B 4 I m II 5 I Iff B 6 I ff in I m B 8 I ^T% IT 9 I ^, 
135. B 10 I gVff 1: 136. B 2 I I, T^,- B. H B 3 I tYc, ^, M, Vo 
137. B 1 I ^m B 2 I 3j|^ B 3 I 2|i B 4 I l^j^^, B 5 [ 4^ B 6 1 4^ 
1 3X| 7 I 2^„^ B 8 I 9§| B 9 I 15f!^ II 10 I "ife B " I 26|J 
1 37. B 12 I 10i% B 13 I 4|f B 14-1 6tSV 1 15 | 6^ fl If. | 13H J 
!37. B 17 I 18^^ B 18 I SQjV B 19 | 212^ B 20 1 16^ B 21 1 C5,»j\ 
W. B 22 I lOOjf B 23 I 8911 1| 188. B U j 347Hbus.; l417 iH 
139. B 1 I 14^ in. B 2 I 2 diu 14 hr. 30 min. B 3 | 1 cwt. 1 t\r. 
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139. I 191b. 4^oz. I 4 | 2oz. lOpwt. 12gr. || 5 | 9cwt. Iqr. 
139. I 51b. 8f oz. g 6 | 20ba. 1 pk. 5f qt. | ^7 | 3 hhd. 37gaL 
139. ||3qt. Opt. Ifgil. | 8 | 55da. 2hr. 47min. 30 sec. 
139. I 9 I 2R. 20 P. 11 sq.ft. 58^8q.in. i| 10 { '7m. | 11 j 
^39. E 13s. lOfd. I 12 I Uar. 2 ft. 9in. || 13 | 222 da. 1 hr. 24iniii 
1 39? I U I loz. 7pwt. 23 gr. j 16 | 5 s. 16^ 16' 40AV 
i39. I 16 I 1 yd. qr. 2^ na. || 17 | 1 C. ft. 11 cu. ft. 466^cil in. 

139. I 18 I 2C. 4 0. ft. 2cu. ft. I 19 ] 3yd. 2qr. Ofaa. 

140. I 20 I 3A. 2R. 33JP. J 21 | llcwt. 3qr. 211b. lloz. l^dr. 

140. II 22 I 3fur. Ord. 2ft. 6m. [ 141. I 1 I t 1 2 | A I 3 h*j 

141. II 4 If? II 5 I A II 6 [ A 1 '^ I TJT II 8 I 35H j 9 j ^ 
141. i 10 I ^ II 11 I 24^ I 12 I Itl^ II 13 I i [ 14 I 3A 
141. a 15 Hf II 16 I 14f 1 n I j^ II 18 I 3f i 19 I 9^ ||-20 | ^ 

141. II 21 I 8| II 22 I |A II 23 I $12 \\ 142. || 24 | $| [| 25 | 18H 

142. II 26 I 18H II 27 | 33^3. || 28 | 22^^ || 29- 1 $3% | 30 | $I8§ 
142. a 2 I Tfy II 3 Ut^ II 4 I ^ II 5 Uf^ a 143. || 2 | 2^ 
143.1^ I 1H II 4 I 7BH a 5 I 6ff || 6 | 182^^, 
144. a 1 I 9oz. 7pwt. 12 gr. a 2 | 7cwt. Iqr. 241b. 8oz. 
144. a 3 I 29 gal. 3|qt. a 4 | 1 mi. Ifur. 16 rd. [ 5 | Is. 3d. 
144. II 6 I 38' 34f' \\ 7 | 563 A. OR. 35f P. a 8 | 10 cwt. Iqr. 
144. a 221b. 9^f oz. || 9 | lib. 8oz. 16pwt. 16gr. || 10 

1 44. a 2 cords 2 C. ft. 4 cu. ft, |j 11 1 5Jin. || 12 1 4 | 3 3 23 4gr 
144. a 13 I lA. IR. 17 P. 21isq. yd. B 14 | Ipwt. 18igr 
I4G. a 1 I 3f II 2 I 1^ II 3 I 71 II 4 I ll^y a 5 | 16 II 6.1 ^Q 
146. I 7 I 44 a 8 I 1584 ||, 9 | 608^\ [j 10 | 5987f B H ' 4536 
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146. 1 12 I 5405 g 13 | 6975 14 | 11T25 Q 15 | 3| I 16 | 12f 
146. II 17 I 63 II 18 I 178^ || 19 | U^ff fl 20 | 19f [! 21 | j^ 
146. II- 22 I ^ II 23 I j^ II 24 I ^% || 25 | 14 g 26 j 18 | 27 | 130^ 
146. II 28 I ^ II 29 I 14 || 30 j 6316^ || 31 j j^ fl 32 j 3j|" 
146. II 33 I 4 a 34 I ^ II 35 I 2H 36 I 20 g 37 I H || 38 {jj 

146. II 39 I 2jft- I 40 I 5J |1 41 I 14| 1| 42 | $f | 147. || 43 '. Ilj 

1 47. I 44 I 22^ II 45 I 3tV || 46 | 14f j 47 | 7^ II ^"fsA 
147. II 49 I 55 cents. | 50 | 34^ || 51 | 43f || 52 | 325 || 53 | f 

147. II 54 I ^ a 55 [$| a 56 I jj j 57 | 20| ^ 58 | 12^159 | 5f 

148. a 60 I ^ I 61 I 120 A. = A's share ; 80 A. = B's shalre ; 

148. a 20 A. = C's share. || 149. || 1 | j I 2 | ^ j 3 | j^ 
149. 1 4 Ufy II 5 I ^ II 6 1.71 II 7 I 36 I 8 I ^ a 9 I 2| 

149. a 10 I m II 11 I HI n 12 I Irh ll is l ? II 1^ I eii' i 
149. a 15 I 1662^ I 16 | 1363 B ^ | j B !« I M I 19 I Uf 
149. I 20 I 2^ II 21 I 9^ II 22 | 48^^ || 23 | ^W I 24 | Ij'^^ 
149.1 25 I jh II 26 I Ml 27 I ^ a 28 It',, a 29 I ^ II 30 ItIs 
149. a 31 I 40 II 32 I 1120 || 33 | 1} j 34 | ^11 35 | f^f 
149. a 36 I HI II 37 I H? II 38 m II 39 | 825^ B 40 | 4193t^ 

149. I 41 I 16046^ a 42 mi 43 I jy II 44 I i I 45 I 22^ 
149.11 4& I 68^ a 47 I 3| H 48 | U a 49 | 9| a 50 | 72^^ 

150. a 51 I 5}lb8. a 52 I l^yds. [ 53 | 1^ 54 | 4 a 55 | ^^j) 
150. a 56 I ^\ 11 57 I 1^ a 58 I 6 a 59 U II 60 | 21 B 61 | 27| 

150 . I 62 I 14^*1 a 63 I j^ a 64 I JV a 65 I JV a 151. I 66 | I5i 

151. a 67 1 i9|f a 68 1 14| a 69 m a 70 1 Hi a fi I i3i 

151. a 72 I 108^ a 'J3 I f a 'J4 I 4 1 15 I 24J | 76 | 1| B " I ^H 
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151. I 78 I 4i I 79 I 6 I 80 I 13^ | 81 | f | 82 | 6096 

151. I 83 I HA II 152» II M lA I 2 I iin 3 I 2M i M 10^ 

152. [ 5 I JH 6 I t n I IJ B 8 I 35 B 9 I lin 10 I 24 I " I 

152. a 53| I 12 I ,\ II 153. j 1 1 15 || 2 | Hf || 3 | 7H I 4 | 42^1 

153. I 5 I ^A II <^ I 26tV I ^ I 15 II 8 I 16HI 9 I Sbo. Ijpk. 
153. I 10 I 1 mi. 2fQr. 16rd. || 11 | 4mi. 7fiir. 19rd. 3yd. Of^ft 
153. 1 12 I 20J II 13 I 14 II 14 | 20Ji- || 15 j 2700 = A's share, 

153. g 2800 = B's share ; 800 = C's share. || 154. | 16 | 40 

154. I 17 I ie7 ITs. 6d Offar. || 18 | 24 = John's ; 32 = James' 
154. II 19 I 285| II 20 | A, 80 ; B, 24 ; C, 30 ; D, 40 ; 66 rem. 
154. 1 21 I 467§ II 22 | $2^^ seUing price ; *^\ = 1st one's gain; 
1 54. II $^ = 2d one's gain. | 23 | 257^1 || 24 | 7i || 25 j 
154. 1 1724J = A's ; 1231f = B's || 26 | 165 | 156. J 1 | 7ft. 2f 
156. i 2 I 5 ft. 2' 6" II 3 | 21 ft. 4' 11" 4'" || 4 | 5 ft. 7' 
156. II 5 I 3' 3" 2'" II 6 | 2 ft. 7' 3'' || 7 | 15 ft. 4' 10" 4"- 
156. II 8 I 3ft. 6' 5" b'" || 9 | 87 ft. 10' 7" 4"' || 10 1 183ft. 5' 6" 2'" 
156. II 11 I 223 ft. 8' 4" 9'" || 12 | 87 ft. 2' 7" 9'" 6"" 
156. II 13 I 317ft. II' 0" 4'" II 14 | 543ft. 6' 3" 2'" sum ; 
156. II |1 07 ft. 8' 9'' 2"'diff. || 160. || 1 | 41ca. ft. 3' 10" 
160. II 2 I 43 sq. ft. 6' 6" || 3 | 82 sq. ft. 9' 4" || 4 1 347sq. ft. 10' 3' 
160. II 5 I 554 sq.ft. 7' 8" 8'" 3"" || 6 | 2917 sq. ft. 0'' 0" V'' 4'" 
160. II 7 I 194 sq.ft. 4' 3" 6"' || 8 | 39 sq.ft. 11' 2" 3" 
160. II 9 I 296 sq.ft. 10' 6" || 10 | 96sq. yd. 2 sq.ft. FT 

160. S 11 I 3150 sq.ft. || 12 | 327| sq. yd, || 13 | 2Isq. ft 

161. 11 14 I $26.40 II 15 I 10 A. IR. 25 P. [ 10 | 3119sq.ft. 6' 9" 
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161. II 11 I 99 II 18 I |208.01| || 19 | 89 cu. ft. 3' || 20 | $l8.49i 
161.121 I 604CU. ft. II 22 | 11}| cords || 23 | 24124f| 
161. I 24 I 41958 || 25 j 19419cu. ft. 9' || 26 | 849 cu. ft. 8' 8' 
161. i 21 I $15,403+ II 28 | 276^ cu. yd. || 162. || 29 | $19.80| 
163. II 1 I 4ft. r II 2 I 5ft. 3' 3" || 3 | 48ft. 6' || 4 | 8ft. 7 
163. i 5 I 12ft. 6' II 6 I 37ft. 3' || 7 | 1ft. T' || 8 | 8ft. 
163. II 9 |'6ft. 6' Sjzhis" II 167. || 1 | .06 || 2 | 1,7 || 3 | .005 
167. II 4 I .27 II 5 I .047 || 6 | 6.41 || 7 | 7.008 || 8 j 9.05 || 9 1 11.50 
167. II 10 I 44.7 II 1 I 27.4 ||- 2 | 86.015 I 3 | 99.0027 J 4 | .320 
167. II 5 I 200.000320 || 6 | .3600 || 7 | 5.000003 || 8 | 40.0000009 
167. II 9 I .4900 II 10 I 59.0067 || 11 | .0469 || 12 | 79.000415 

167. I 13 I 67.0227 || 14 | 105.0000095 | 15 | 40.204000 

168. II 1 I $37,265 || 2 | $17,005 | 3 | $215:08 | 4 | $275,005 
168. II 5 I $9,008 II 6 | $15,069 || 7 | $27,182 | 8 | $3,059 
171. II 1 I 1306.1805 II 2 | 528.697893 || 3 | 159.37 1 4 | 1.5415 
171. II 5 I 446.0924 || 6 | 27.2087 || 7 | 88.76257 || 8 | 71.01 
171. II 9 1 1835.599 || 10 | 397.547 1 II | 31.02464 || 12 | 90.210129 
171. II 13 I 204.0278277 || 14 | 400.33269960 || 15 | .1008879 

171. II 16 I $85,463 II 172. || 17 | $1065.19 || 18 | 3.8896 

172. II 19 I $427,835 | 20 | $19,215 || 21 | $670,975 || 22 | $30,286 

172. 1 23 I $328,202 |i 24 | $248,011 || 25 | $134,634 

173. II 1 I 875.0033 || 2 | 368.5631 || 3 | 7141.51354 || 4 | 51.722 
173. II 5 I 2.7696 [ 6 | 1571.85 || 7 | .'6946 || 8 | .89575 

173. II 9 I 603.925 || 10 | 1379.25922 || 174. | 11 | 99.706 

174. II 12 I 17.949 || 13 | .699993 || 14 | 328.9992 J 15 | .999 
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174 I 16 I 63U.9 I 11 I 365.007495 | 18 | 20.9942 
174. I 19 I 260.3608953 | 20 | 10.030181 | 21 | 2.0294 
174. 1 22 I 999.999 | 23 | 2499.T5 | 24 | 103.015 | 25 | .4232 

174. I 26 I 171.925 I 27 | 182.625 || 28 | $26.60 | 29 | 126.84194 
J 74. I 3(> I *761.18 II 175. || 1 | .796875 | 2 | 2.63872 

175. I 3- .0000500 | 4 1 1.50050 | 5 1 26.99178 |j 6 j 10376.283913 

175. II 7 I 165235.5195 |1 176. J 8 | .0206211250 | 9.| 28033.791- 

176. { ^9 n 10 I 175.26788356 j 11 | .000432045770 
176. II \ 2 I 216.94165850 g 13 |. 000000000294 | 14 j 18616.74 
176. II 15 I 933.8253150762 || 16 |.00715248 1 17 | .608785264 
176.118 I .02860992 g 19 | 2.435141056 « | 20 | 1296 
176.' B 21 I 312.5 I 22 | .375 | 23 | .0036 g 24 | 148.28125 
176. 1 25 I 12.13035 ] 26 | 124.0625 || 27 | $3192.005625 

176. 1 28 I $210.03125 \\ 29 | $708.901875 | 30 | $2.06525 gain. 

177. II 1 I 4796.4 ; 47964 || 2 | 69472.9 ; 694.729 J 3 | 415300.; 
177. II 4163. II 4 I 2704 ; 27040. j| 5 | 129072. ;• 1290.72 || 6 | 
177. 11 871000.; 8710. || 7 1 140100. ; 1401. || 179.| 21258.13007 

179. II 3 I 162.525 || 4 | 2757.89785 || 5 | 3566163 J 180. J 1 1 2.22 
ISO. II 2 I 8.522 II 3 | 33.331 || 4 | 1.0001 J 5 | 12420.5 g 6 | .005 

180. 1 7 I 4.25 g 8 I .007 | 9 j .075 || 10 | 1.27 g 11 | .015 
180. II 12 I 17.008 II 13 I 25.05068 ; 250.5068 ; 2505.068 
180. II 25050.68 ; 250506.8 || 14 | 48.6.5961 ; 4865.961 ; 
180. II 48659.61 ; 486596.1 ; 4865961. \\ 15 | 41.622; 416.22; 
180. II 4162.2 ; 41622. ; 416220.; 4162200. || 16 | 254.7347748; 
180.1125473.47748; 254734.7748; 2547347.748; 25473477.48; 
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180. B 254734714.8 || 17 | .1395646+ |I 18 | 1918.515+ 

181. II 19 I .004735 || 20 1 174.412 !| 21 1 69.7125 || 22 | 1.36832+ 
181. 1 23 I 12976.816+ J 24 | .004958+ || 25 | 6.165 
181. II 26 I $9,875 || 27 | $2.15 J 28 [ $.62 || 29 j 18 J 30 « ? 
181. II 31 I 14 I 32 I 55.5 || 33 I 269 acres ; $13573.204 cost 
181. II $50,458 average price. || 34 | $7631.8855 shareof eldest ; 

181. 1 $5723.914125 share of others. || 182. || 2 | 10970 

182. II 3 I 60200 II 4 | 1000 || 5 | 100 j| 6 | 10 ; 100 ; 1000 ; 

182. II 30 ; 20 ; 2000 ; 12 ; 1200 ; 500000 || 183. i 3 | 8.311 + 

183. II 4 I 1.563+ II 5 I 1.16049+ J 6 | 16.11902 + 

184. II 1 I 31.69274 ; 3.169274 || 2 | 57.13562 ; 571.3562 



184. II 5713.562 || 3 | .675 ; .0675 ; .0000675 || 4 | .049 ; .0049 



184. 11.00049 II 5 I .030467 ; .0030467 ; .00030467 || 6| .004741 
184. II .0004741 ; .00004741 jj 7 | .497 ; .0497 ;' .00497 

186. II 1 I 79.1188 II 2 | 35.2843 || 3 | 11.5834036 || 4 | 3202.8870 

187. II 1 I .25 ; .5 ; .75 || 2 | .8 ; .875 ; .3125 | 3 | .375 ; .04 
187. II 4 I .015625; .2666| jj 5 | .125; .003 || 6 | .25714+; 
187. II .44117+ II 7 I .23903+ || 8 | .07157+ || 9 | .4375; 
187. J .078125 II 10 | .00448 || 11 | .636; .372 || 12 | .9 
187. I 13 I .73333^ || 14 |. 48375 || 15 | .51282+ I 16 | .5375 ; 
187. I .005606+ 1 17 | .16666+ || 18 | 1.6555f || 19 | .15909t^ 
187. II 20 I $100.80 I 21 | $17.85 ;| 22 | 30.6111J || 23 | 2.9166? 

187. i 24 I 2.8412+ || 188. || 1 I j; f j 2 | l; ||| 3 | jfe; ^t^c 

188. II 4 I HUlUU \\^\m\\^\jh II ^1 AViF 1 8 I ii 

t -^— ._ 

ISa I 9 I III 10 I 4 II 189. g 1 I .0546875- ) 2 j .325 jj 3 j 3.9375 
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189. I 4 I .375 II 5 | 71.15113+ | 6 | .6625 | 7 j .IdSTs 



189. 1 8 j 


.1225 1 9 1 .26175 | 10 | 100511+ | 11 ] .61 


189. 1 12 1 


.91111+ 1 13 1 .875 1 14 1. .01587+ | 15 | .71299+ 


189. 1 IG 1 


1 .2325 II 17 |.9-29ir,+ J 18 ( .48125 |] 19 • .55 



189. I 20 I .001017+ II 21 | .25025 || 22 | .063 ( 23 | .10416* 
189. II 2rj|To0994318+ || 25 | .791066+ || 26 j .3375 | 27 | ^125 

189. 28 I .040909 || 29 | .01875 |! 30 | .020265+ 
189. 1 31 1 .19072+ II 32 | .^4895-4- | 33 | .01537+ |i 34 | .005 
190.11 I 2qr. 171b. 4oz. || 2 j 1 hhd. 13 gal. 3.44 qts 

190. I 3 I 10a. 7d. 2.99 far. || 4 | 2gal. 1 qt. g 5| 
190. I 1 wk. 4 (la. 23 br. 59 min. . 50.54+ sec. | 6 | 8 P 

190. 1 7 I Ocwt. 3qr. || 8 | 1 hhd. 47 gal. 1 qt. jj 9 | 20gaL 1 qt 
191.110 I lOoz. IHpwt. 15.99+gr. J 11 j 3qr8. 1.5m. 

191. II 12 I 1yd. 2 ft. 11.9+ in. || 13 | 24P. 238q. yd. 5sq. ft. 
191. II 82.4832 Kq. in. || 14 | 32 mi. 1 fur. 14 rd. 4 yd. 2 ft. 9.408 in. 
191. II 15 I 2ft. 7.5 in. || 16 | 4= 13 13 9.0+gr. 
191. II 17 I 311. IP. 18.31sq. yd. || 18 | 9 sheets. | 19 | 111b. 
191. II 20 I 7d. 2 far. || 21 | 111. 14 P. || 22 | 286da. 17hr 
191. II 18miD. 36sec. || 193.^1 I -06 || 2 | .08125 ( 3 | .034375 
193. II 4 I .01328125 || 5 | .0171875 || | .034 j 7 | .028 

193. II 8 I .024219375 II 194. || 1 | .71428571+ | 2 | .2000 f 

194. II 3 I .4545+ || 4 | .3888+ || 196. jj 3 | g ; /^ ; ^] g| ; ~\ 
196- IM I 1^; tV; I II 197. II 4 I /^; 7fgf ; J^^^; 37a§; 

197. II Wo ; UUI II 5 I H ; fij ; t'b ; ^Vm ; ^^fg-o ; U 

(2 I .1875^0' II 3 1 .0^0344827580200896551724137931' 
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198. I 4 I .^09766' ; /692' ; .6^3' ] 200. 1 2 | 2.4^81818'; 

200. 1 .5^925925'; .008^497133' || 3 1 165.16^416416'; .04^040404' 
200.1.03^71177' II 4 I .6^333333'; .4^757575'; LVdIlbIT 

201. 1 2 1 95.2^829647' || 3 1 69.74^203112' J 4 1 65.6^209780437503' 

201. 1 5 I 47.3^68490' || 6 | 416.2^542876' j 202. j| 2 | 45.7^55' 

202. II 3 I 2.9^957' || 4 | 5.09^0 || 6 | .65^370016280907' 
202. I 6 1 4.37^4' || 7 j 4.619^525' || 8| 1.0923^' || 9 | 1.3462^937' 
202. 1 2 I 5.53780^5' || 3 j 1.093^086' J 4 1 1.6411^7' || 6] 1.7183^39' 
202. B 6 I 1.4710^037' || 7 j 6.P656' j| 8 | ll.M)687 35402' 

202. 1 9 I .81654468350' || 203. || 2 | 13.57041 3^961038' 

203. J 3 I 35.024^0' || 4 | 7.719^54' || 5 | 26 7837^428571' 

203. II 6 I 3.1^45' II 7 | 3.^82352941171)4.7058' || 8 | 1.2^6' 

203. II 9 I 15.48^423' 

205.il, 22^ l_^, l|4|17__l__ 
205. II " ' 39 l + l_ ^ 27 lH-1"" _ 
205.11 1+i * ^ + L_ = i 

205.1 47_:^.^ 67_1___ 1 + ]L_J_, 

205.1 *^ I 65"1 + 1 J^l85""H-r2__82 + i'"* 

205.1 2 + l"*_, 3+iZ;!_-4 

205. j ^+iZ!=,* ^+iZ!_=ii 

205.1 1+1 "^ _, 2 + 1 " 



^.H 



205.1 1 + L_I!-13 ^ + L_-26 

205.1 l-f*""^^ 1+r 

205.1 87 _J II ►r' 1^-1 X 

205. 1 ^ I 87 "^ 2 + JLZlLV 450~"4 + I'"-'_ ^ 
eo.i. 1 2 + 1 -J" T^i-yiJ 



20.5. 1 1 +±ZL-u ^ + ^—^ U. 

205. 1 5 + i ""** 3+1""^^ 

205. 1 G\\r + ^) -T- 2 = ^^3^ Ans. 1 -^i"''^' 
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808.1 


a 1 V 

30 = 8 


= 4 1 


8 1 V 


= 5 1 


4 1 A = * 


5 1 60 ^ 


808.1 


1 « 


\^-- 


= 2 1 


' 1 mti 


= m = 


If? 


808. 1 


8|| = 


f II 9 1 A = 


i II 10 


i«=i II 


111 HI 


= i 


808.11 


= ii: 


18|n 


14 1 i II 


15|i|16| 


1 A !l n 


l/i 



^m. g 1 1 


113 cwt. g 2 1 5 tons. || 209. D 3 | 60 |H | 5 | 5 ! / 


809. B 6 1 


33 g 7 1 28 II 8 1 165 g 211. g 1 j x = 60 || 2 | jrs21 


809. 1 8 1 


d: = g 4 1 X = ^ II 5 1 88 II 6 [56 g 7 | 12 y 8 j 4C 


^ 813. 1 1 1 


1 a; = 21 II 216. || 1 | ^30 || 2 | 90 g 3 j 504 | 4 | 2.08 


815. g 5 1 


875 II 816. II 6 1 09 n 7 1 2762^ | 8 j 20 g 9 j 122.85 


" 816. g 10 


1 1400 II 11 1 16485 g 12 | 121.875 || 13 | 127 



216. I 14 I 7(oz. II 15 I 3533.936 ||46 | 86.62 || U\£S9619 10s. 

216. II is I 9 (19187^^.11 20 | 160 yds. || 21 | 1J J 217. | 22 | 10 

217. 1 23 "i 920 II 24 | 54 | 25 | 39.375 j 26 | 382.85 | 21 | 63 

217. II 28 I $.036 II 29 | $7080.48 || 30 | $1,925 || 31 | 2.10 
2 nj 32 I 52~50 II 33 | $f-| || 34 | 7200 || 35 | $37,909+ 

^ 217. II 36 I 225 II 37 | 20 || 218. || 38 | 54 || 39 | 12 | 40 | 6 

218. II 41 1 160 II 42 I 40.47 || 43|10yr. || 44 j 5^ || 45 1 132.589 + 
218. II 46 I 112i II 47 | 18.66J || 48 | 56.355 || 49 | 106J || 50 | 40s" 

218. II 51 I 112.86 II 52 [ 18090 || 219. || 53 | 21 gal. J 54 ( 

219. II 2142 to A ; 1125 to B || 55 | .625 || 56 | 6f || 57 | $15.86| - 
219. II 58 j 168 lbs. || 59 | 93f || 60 | 552 || 61 | 17444 

^- 219. II 62 j 6hr. 32min. 43y\scc. || 63 | 140 || 220. || 64 | IJda 

22a I 65 j 22^ da. || 66 | 45 || 67 | 13^ || 68 | 20^ || 69 | 10| 

^ 220. II 70 I 13J II 71 I 810 || 72 | 6 || 73 | lOhr. 40 min. 36^ sec 

" 74 I 16i times. || 222. || 1 [ 16^ ^ 2 I 7200 { 3 | 187j 
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8!22. H n2 I 5 I 10 I 6 I 92| ||.223. 7 | 36 | 8 | 292.5 || 9 | 156 
223. I 10 I 9600 II 11 I 50 II 12 | 13f || 13 | SSTlf | 14 I 3Ur. 

223. I 15 I $4n.04 II 16 I/3H || 224. || H | 180 \ 18 | 13^ in. 

224. g 19 I 14f II 20 I 1\ I 21 | 97^ || 22 | 32 || 23 j 32 || 24 j 132 
226. I 2 1 11000, A's; $1200, B's ; $800, C's ( 3 1 1714.28f A's 
226. II 285.11f, B's 1 4 I $4030, As ; $3980, B's ; $3980, C's , 
226. B $4010, D's II 5 | 100, A's ; 140, B's ; 200, C's || 6| 

226. I $3S33|, 1st ; $3000, 2d ; $3000, 3d ; $2666|, 4tb 
227; B V I $3000, widow's ; $1500, son's || 8 | $12961.50, A's ; 

227. 1 $15737.25, B's ; $10802.25, C's ; $1833, D's gain. 
227. 11 9 I $450, A's • $600, B's ; $750, C's || 10 | 4242.50, A s 
227. II stock ; 1697, A's gain: 5939.50, B's stock; 2375.80 B's 
227. I gain: 6788, C's stock ; 2715.20, C's gain. || 11 | 237.75, 
227. 1 A's ; 181.0625, B's ; 125.4375, C's ; 70, D's. || 12 | 
227.187.831+ A's; 65.06+ B's; 48.795, C's; 68.313, 

227. II D's. II 13 I 2553, A's ; 3401.70, B's ; 1405.30, C's. 

828. B 14 I 15063f , B's ; 9586J, A's. || 15 | 1015.33^, the first ; ^\v 

228. B 1523.00, the second ; 2030.66f , the third. || 2 | 16.38, A's ; 
228. B 36.10, B's; 18.72, C's. \ 229. B 3 | $7 | 4 | 6577.23fi», 

829. 1 A's ; 1822.76^, B's. || 5 | 288, A's ; 270, B's ; 240, 0'.^. 
829. B 6 I 280, D's ; 168, C's. B 7 | 2648.86^, A's ; 2901.13/p 
82a B B's ; 1850, C's. B 8 | $800, B's stock ; l^mo., C's time 
831. 1 1 I 50.24 II 2 I 114.78 || 3 | 1.1875 B 4 | 2.839375 
831. B 5 I 1.002 I 6 I 12 1 7 I 90 B 8 I 16.74 B 9 | 47.725 
831. B 10 i 27.54 B 11 I 300.365 | 12 | 15.75 B 13 | 160 
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231. I 14 I 4T8.125 | 15 | 4344.35 || ir| 2625 | H | 5144.625 
231. I 18 I 12500 I 19 I 3867.01875 | 20 | 15000 B 21 | 22.95 

231. I 22 I 43.20 | 23 | 65 || 24 | 742.85 || 25 | 205 

232. II 1 I 20 I 2 I 12J [ 3 I 7i I 4 I 13f I 5 I 25 B 6 I 87J 
132. Ij 7 I 57| a 8 I f V. 1 9 | 47^^ [ 10 | 33J || 11 | 37J j| 12| 12^ 
i'63. g 13 I 87^ II 14 I 80 g 15 I 70 Q 16 I 66f || 17 | 160 

233. B 2 I 1900 II 3 | 700 | 4 | 400 I 5 | 15000 J 6 | 142f 

233. B *? I 1*^1- I 8 I 90 B 9 I 7800 B 10 | 4392 \\ 11 | '20800 

234. i 1 I 388.1188 jj 2 | 9000 ] 3 | 550 B 4 | 756 || 5 | 30.123+ 

235. I 6 I 740 B 7 I 37777.77^ B 8 | 5400 1 9 | 4 | 10 | 5425 

235. B 1 I 160 B 236. ]| 2 | 750 B 3 | 950 B 4 | 30000 B 5 | 13500 

236. i 6 I 50000 B 7 | 5000 B 8 | 2600 B 237. B 1 I 33.75 

237. B 2 I 27.411 B 3 | 236.25 B 4 | 6.15yV f 5 | $.695 per bushel ' 

238. II 6 I 8766 || 7 | $.56 || 8 | 915.75 B 9 | 733.20 
238. 11 10 I 11765.311 \\ 11 | 444.75 || 12 | 1970.775 B 13 | 2ct8. 

238. II 14 I 18860 || 15 | 1|% \\ 16 | 90 cents. \\ 239. B 17 | $3.20 

239. II 18 I $.96 B 19 j $18.03 B 20 | $.66 B 21 | $1.80 fl 22 1 18% 
239. II 23 I 25 Vo B 24 | Neither. \\ 25 | 8-0% \\ 26 | 25% 

239. n 27 I 160J4375 gain ; 4|% || 240. \\ 28 | $1041 .15908| 

240. B 29 I 25% on gold; 20% on paper. || 30 j 1612.90^? 

240. II 31 I 14980 \\ 32 | 10562.50 || 33 | 20000 B 34 | 260000 
iflO. ||35 I 1^% \\ 36 I $426 || 37 | $400. || 38 .| 110 
II I . II 39 I 548.80 II 40 | 350, 1st; 525, 2d ; 70, gain. J 41 [X 
Ml. II 42 I 4375 || 43 | 45% || 44 | 25.0^ lost. B 45 j 3450, cost; 

241. B 5% loss. \\ 46 I 40 % || 47 | lOf % B ^8 | 339, cost ; 508.50 
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242. I 1 I 188.50, com. ; 7351.50 paid over. || 2 | 40.71, com. ; 

242. I 1359 laid oat. j 3 | 34.8375 || .4 | 164.53125 
243-15 I 96.33; 5831.67 || 6 | 163.80, com. ; 4340.70, cost. 
243- II 7 I 115.39i || 8 | 6835.283 1 9 | 935 || 10 | 420.922 

243. II 11 I $70 II 12 I 2571.36 || 13 | 39.1875, charges ; 1267.0625 

243. II trans. || 244. 1 14 1 11764.705+ ; 235.295+ || 15 j 15 tons 

244. II 16 I 63.625, com.; 4544.642+ bu. | 17 | 158bbls. , 
244. II $2412.66 || 18 | 183.0607+ ; 3.6612+ || 19 | 2^Vc 
244. II 20 I 2^^-Vo II 21 | 8-f % || 22 | 11 J % || 246. || l(r43.875^ 
246. II 2 I 60.9875 || 3 | 224.91 [ 4 | 360.2832 || 5 | 473.844 
246. i 6 f 1312.50 || 7 | 283.8438 || 8 | 422.8976 || 9 | 1112.90 
246. II 10 I 265.2345 || 11 | 1893.75 ||(^ 373.2495 | 13 | 735 
246. 1 14 I 1016.075 J 15 | 120.80 || 16 | 5796 || 17 | 20.909 
246. II 18 I 26.313 || 19 | 458.88 || 20 1 1979.5013^ || 21 | 5618.75 
246. II 22 I 628.416f || 23 | 64.0625 || 24J^ 157.65625 
249. g 2 I 42.24325 || 3 | 420.253125 || 4 | 213 || 5 f 181.25 
249. II 6 I 11.0415 II 7 | 132.7707+ || 8 | 26.9586+ || 9 | 
249. 1 416.1673+ || 10 | 1334.2187+ || 11 | 120.0693+ 
249. II 12 I 40.0968 || 13 | 81,6778+ || 14 | 162 || 15 | 221.266 
249. II 16 I 389.2466 || 17 | 135.3714 jj 18 | 42.9404 + 

249. II 19 I 84.6855 || 20 j 65.6685+ jj 21 | 32.666| 
2.50. II 22 I 8590.8333J J 23 | 36 I 24 | 93.7843+ || 25 

250. II 160.4408+ || 26 j 12.963+ [ 27 | 82.036+ I 28 | 70.964 
250. B 29 I 879^46703+ [ 30 | 801.769 | 31 | 933.1573+ 
260. I 32 I 499.339+ jj 33 | 140.6444+ || 34 | 5085 
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251. I 35 I 403.858 | 36 | 9337.50 | 1 | 394.325625 R 2 | 69T.986 
2^1. I 3 I 3339.-613 I 252. | 4 | 823.902+ || 5 | 4640,532+ 
232. I 6 1 1976.6305+ || 2\£i5 88. Ifd. 1 253. | 3 1 £4:5 12s. 4d+ 
253. I 4 I igl54 78.0d. 2far. | 5 | igll33 10s. 9:^. || 6 1 
253. [ i£l99 68. 8}d. I T | i&6 16s. 50. || 255. || 2 | 5359.3664+ 

255. I 3 I 8925.5443 | 4 | 1127.041 | 5 | 190.758 | 256. | 6 | 

256. I 156.20+ I 257. | 2 J 3976.782;j^ 439.80 | 4 | 6234.76 

257. I 5 I 30000 | 6 | 952.576+ | 7 | 7% | 8 | lOV. | 9 | 5JV. 

258. I 2 I Amount, 1200.3575; Prin., $175; Ans. 2^3575 

258. II 3 I Am't, $291.7215 || 259 || 4 | Am% $664.66583281 ; 
259.' II Prin., $540.05; A. 124.61583281 | 5 | Am% $151.5812 

259. II 6 I Am't, $926,744 II 7 | $4773.567 || 8 | $48165.9388+ 
259. II 9 I $14523.55509+ || 260. || 1 | 5G2.50 || 2 | 184.499+ 
261. II 3 I 21 Ij 4 I 5000 | 6 | 1902.587+ | 6 | 236.438 = dis.; 
261. II 2763.562 pres. value. || 7 | 1379.6123+ || 8 | 3538.0835+ 
261. I cash value ; 388.0835+ gain. |j 9 | 9890.23^64+ 
261. 1 10 I .00414+ at7^cts. || 11 | 13.33J || 12 |/2369.26I7, 



261. 1 cash value ; 61.9883, diflF. || 265. || 1 | 6.1^ | 2 | 7.65 
265. II 3 I 23.2913 dis. ; 476.708 pres. value. || 4 | 1225.3555 
265. i 5 I 4.375 || 6 | 82.5916 gain. || 7 | 11.785 || 8 | 15.4044 

265. II 9 I 981.21 || 10 | 474.375 || 266. || 2 | 296.50 || 3 | 61)7.20 

266. II 4 I 1041.666f || 5 | 3522.092 || 268. || 2 | 887. || 3 | 90 
268. 3 4 I 2559.06, A's ; 3210.6375, B's. j| 5 | 153 |j 2 | 5320 

268. II 3 I 666 II 4 I 17465.50 || 269. || 5 | 59110 || 6 |.21375 

269. II 7 I 7999.6875 || 8 | 213500 | 9 | 307 jj 2 | 3529.411 + 
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270. |3 I 56 i 4 I 4000 || 5 | 7235.142+ || 6 | 800C 
270. a t i 10432.432+ J 2 | 8Vo || 271. || 3 | 8Vo |1 4 | 8% 
271. 1 5 I 5 Vo II 272. || 2 | 20 Vo || 3 | 41f Vo || 4 | 12J«/o premiunu 
272. j 2 I tV.best. || 3 | 8% best. || 4 | 166.66} || 274. || 1 
274. f 5168.59 || 2 | 158.40 ; 237.60 J 3 | 252 ; 126 || 4 | 80^ 
274. y 5 I 89.55 || 6 | 47.81| || 7 | 1252.12^ || 8 | 163.80 
274. I 9 I 16481.25 || 10 | 5^% || 275. || 11 | If »/• 1 12 [ 4iV. 
275^ II 13 I 24000 f 14 i 9020 || 15 | 127.4625 || 16 | 298.2546 
277. I 1 I 121.72 II 2 | 232.50 | 3 | 262.50 || 4 | 20 || 5 | 98.20 
277. 1 6 I 120 1 7 I 9101.635 || 278. || 1 | 411.15 || 2 | 757,908 

279. I 3 I 1227.395 || 280. 1 1 | 7051.63415 || 2 | 9049.53795 

280. II 3 I 23058.6765 || 281. || 4 | 2195.95 || 5 | 2159.613+ 
28?. II 1 I H "/« II 2 I 37901125 || 283. || 3 | 1 J Vo ; 82.25, A's tax ; 
283. 156.9075, B's tax. 1 4 | f % ; 15.50 ] 5 | 5820 y 6 | 
283. B 22236.197 y 7 | 4656.05, whole tax ; 5 miUs on $1 ; $27 ; 

283. y 6.8775, G's tax ; 12.78, H's tax. y 284. 1 8 1 IJ cts. on $1 ; 

284. y 112.50 ; 18. y 9 | 7.40 ; 9.225 y 285. || 1 | 12mo. y 2 | 9 

285. y 3 I 8}mo. y 4 | 7mo. 3da. y 5 | 6}mo. y 6 | 6mo. 6da. 

286. y 7 I 26ida., or July 28th. | 287. y 2 | 28^, or AprU 

287. y 29th, Eq. time of purchase ; Dec. 29th, Eq. time of paym't. 

287. y 3 I 78^ da., or Oct. 18th. [! 288. y 4 | 76^^^^ da., or 

288. il July 13th. y 5 | 21j|,, or 21 days, y 2 | 9|mo. 

289. y 3 I 5|mo. y 2 | 2^ mo. y 3 | 5f mo. Q 4 | 421 da., from 
289. y Jan. 1st ; or on Feb. 26d, next year, y 5 | July 8th, 1857. 
291. y 2 I $.58 int. balance ; $700.58 cash balance, y 292. y 3 | 



892. I $46.20 int. balance ; $403.80 cash balance. | 4 | $.70 int 

292. I balance ; $620.70 cash balance. || 293. | 1 | 109 da. from 

293. g April 2d,orDec.l4,1860.|| 294. || 2 | 2449.75 balance; 

294. g April 9th. || 3 | Jnly 13th. || 295. || 1 j $.50 || 2 | $.66 
296. 1 3 I $.49 II 4 | $1.00 || 6 | 75° | 6 | 19 J 7 | $.l'i 
296. II 8 I $.30 loss. || 298. I 1 j 1 lb. at 8cts. ; 1 lb. at lOcts., 

298. g 3 lb. at 14 cts. g 2 | 1 lb. of eax^h. || 299. || 3 j 1 calf, 

299. g 2 cows, 1 ox, 1 colt, g 4 | 3 gaUons. g 300. g 1 | 201b. of 

300. g each g 2 | 75 lb. of each. | 3 j 36 gal. at 7s. ; 24 gaL at 
300. g 7s. 6d. and 9s. 6d. ; 12 gal. at 9s. || 4 | 10 at $2, and 15 at 
300. g $f g 5 I 251b. at 5 and 7 ; 1001b. at 7^ ; 37^ at 9| ; and 

300. g 50 at 10 g 301. g 1 I 221b. of each, g 2 j 9gal. water, 

301. g 40^gal. at $2.50, and 13^ gal. at $3.00 || 3 | 12 sheep, 16 
301. II lambs, 12 calves. || 4 | 8 at $6, 8 at $7, 4 at $19 • 
301. I 5 I 90 gal. at 4s., and 10 gal. each at 6s., 8s., and 10s. 
301. II 6 I 6 vests, 12 pants, 6 coats. || 7 | 30 at 15, 4 each of 20, 
301. II 22, and 24 || 8 | 10 at $i, 15 at $1, 10 at $5 
304. II 3 I $260.9932 || 4 | 713.37 || 5 | 6T. 14cwt. 1 qr. 16.681h. 

304. II 6 I 6T. 13cwt. 2qr. 41b. ; $308.4774 ( f j 792.612 

305. II 8 I 1196.3434- 1 9 | 255.835+ || 10 | 4.09+ g 11 | 
305. J 398.1199 J 12 | 466.27875 g 13 1 1101.24 gain ; 14 cts., price 

305. II 14 I 7936.50 || 15 1 820.4625 || 16 | 423.36 || 17 | 251.4534 

306. II 18 I 1457.75 || 19 | 22.605 cwt., tare ; $68.5856 duty 

307. II 1 I 225^ tons. || 2 | 438|| tons. || 3 | 729^ tons. 
307. g 4 I 1006.57+ tons, g 316. || 1 | 8591.975 || 2 | 8637.16876 
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316. y 3 I 97n.636 || 4 | 9970 || 5 1 $15006.305 || 6 | 9801.9299 + 
ai7. II 2 I 176204.4729+ || 318. || 3 | £UOU l7s 7id. 
?18. ||4 I 6005.368+ || 5 | 807.874+ || 6 j 9096.806 + 
319. II 2 I 7Vo premium. [| 3 | 12286.06 || 4 | 84597 francs 66 
319. II centimes. || 1 | 6657.693 i 2 | 1250.52 ; 3% nearly belo^ 
319. II par. jj 321. || 2 | 5761/31+ florins. || 3 j 9962.219-f 
322.14 I 3495.839+ Sp. doll. || 323. || 1 | 16 1 2 | 225 
323. II 3 I 20164 || 4 | 214369 || 5 | 1795600 | 6 | 605.16 
323. II 7 I .276676 || 8 | 9.765625 || 9 j .002*74576 || 10 | ^^ 
323. II n I ff II 12 llf II 13 llggi B U I mU 1115 I 58.140625 
323. II 16 I 250t^\ || 17 | 51030.81 || 18 | 216 || 19 | 13824 
323. II 20 I 1953125 || 21 | 2515456 || 22 | 20736 || 23 | 59049 
323. II 24 I 76.765625 || 25 | 10.4976 || 26 | .0184528125 
323. II 27 I HH II 28 | JU || 29 j ,,U^ || 30 | 57^^^ 
323. II 31 I UHij II 32 I 14886.936 ] 33 | .000244140625 
323. II 34 I 2893640.625 jj 327. || 3 | 7 | 4 | 12 || 5 | 15 [ 6 | 48 
327. II 7 I 89.409+ || 8 | 2505 || 9 | 137.84+ || 10 | 1663.8677 + 
327. II 11 1 191.713+ II 12 | 1000 B 13 | 311.011+ || 14 1 173.853+ 
329. II 4 I f II 5 I 14 II 6 I .14 [| 7 I 2.5 II 8 I 16.7 || 9 | .45^ || 10 j 
329. II .93+ II 11 1.9682+ ] 12 1. 1581+ || 13 | Vsj =2J. Arts. 
329. II 14 I ^."7994 = .89409+ Ans. 1 15 | V:222| = .4714+ Ana 
329. I 16 I .779+ || 17, | .149 ] 18 | 5.01 || 19 | 14.015 
329. II 20 I 1.2247+ || 21 | f| || 22 | f || 23 | .2828+ || 24 
329. II 11.618+ II 25 | .885+ || 26 | 75.15 || 27 | 400.06 
331. 1 1 I 343 II 2 I 221 B 3 1 21^ 1 4 | 60 rd. wide ; 180 rd. long. 
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331. I 5 I 40 rows ; 80 trees in a row ; 10 A. OR. 29 P. 168f sq. 
S31. I ft. area. || 6 | 75 ft. I 332. | 7 | 135 || 8 | 94.708+ 

332. g 9 I 53.33|ft. || 10 | 8.66+ ft. || 11 | 825.8 mL | 12 | $100 

332. I 13 I 75 I 14 I 28.28+ ft. I 333. | 15 | Gin. | 16 | 
833. I 11.041+ rd. jj 17 | 4.405+ in., Ist man's share 

333. I 5.739+ in., 2d man's share ; 13.856+ in., 3d man's share 
336. II 1 I 12 I 2 I 49 B 3 I 36 I 4 I 247 I 5 I 179 II 6 I 364 

336. II 7 I 439 I 8 I 3072 jj 337. || 1 | 2.028+ | 2 | 12.0016+ 

337. I 3 I .232+ || 4 j 27.0002+ J 5 | .729+ || 6 | .015 
337. I 7 I .188+ II 8 | 4.339+ || 1 | * || 2 | H 3 | 3| | 4 | 4^ 

337. II 5 I i II 6 I j^ II 7 I fl II 8 I M II 9 I 1.987+ || 10 | 3.83+ 

338. II 1 I 27 ft. II 2 I 19 ft. long ; 2166 sq. ft. area. J 3 | 36 ft., 
338. II length of side. | 4 | 8.57+ ft. || 5 | 9.77+ ft., length; 
338. II 19.54+ ft., height. || 6 | 10.125 cu. ft. || 7 | 45cts. per yd.; 
338. II 2025 yd. || 9 | 641b. || 10 | 8 ft., length of side. || 11 | 8 

338. II 12 I $1331 [ 13 | 12 in. long; 6 in. wide; 1 ia thick. 

339. II 14 I 24ft. long; 20ft. wide; 9ft. deep. || 15 | 20ft. 
339. II 16 I .54+ in., 1st woman's share; .69+ in., 2d woman's 
339. 11 share ; .99+ in., 3d woman's share; 3.77+ in., 4th 
339. II woman's share. || 340. || 1 | 89 || 2 | $80 || 341. || 3 j $396 

341. II 4 I $1550 II 5 I 17ird. || 6 | 201ft. jj 342. H 1 | 5 mUe& 

342. II 2 I $2 II 3 I } inches. || 4 | 15, 18, 21, 24, 27, 30, 33 

343. II 1 I 2730 II 2 | 226 last term ; $64.96 whole. || 3 | 791^ mi 

343. II 4 I 10 mi. 7 fur. 27 rd. Hyd. || 344. || 1 | 5551 

344. i 2 I 13da. ; 312m. | 3 | 6 || 346. || 1 | 1 |j 2 | 3125000 
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346. I 3 I ^ I 4 I $100000000000 || 5 | $3200 || 6 | $54000 

346. I 7 I $327.68 || 8 | $595,508 || 347. || 1 | 118081 | 2 | 2044 

347. II 3 I 11184810 | 4 | $42949672.95 || 348. || 5 | 938249- 

348. U 922+ ships, jj 355. || 16 j $4.4954 || 359. || 22 | 4166.40 

359. 1 23 I 9f II 24 | 36ft. | 25 | 1770 || 360. || 26 | 2Jii 

360. II 27 I 4.33^ || 28 | 100 | 29 [ 5500 yd. || 30 | 117 || 31 | 693 
360. II 32 I Ucts. II 33 | $56 || 34 | $5600 | 35 | 7icts. || 36 | 

360. II $43 II 37 I $246.75 gain. || 361. |! 38 | 5hr. 27min. 16^8ec. 

361. II 39 I 40 II 40 I 10 II 41 I 36 days. | 42 j 1^ 
. 361. II 43 1 60 = 1st part ; 100 = 2d part ; 140 = 3d part ; 

361. II 180 = 4th part. || 44 j 16|in. || 45 | 23\mo. || 46 j $2.20 

361. II 47 I $12 II 48 | $1.20 || 362. || 49 | 78.652+ discount. 

362. II 50 I $129.60 || 51 | $19,375 most advantageous on time. 
362. II 52 I 292.823 gain j 53 | 122.70 = A's share ; 163.60 = 
362. II B's share ; 196.32 = C's share. || 54 | $2317.15 = A's ; 
362. II $1853.72 = B's ; $2317.15 = C's ; $2780.58 = D's^ 
362. II 55 I $95.10 = A's ; $95.10 = B^s ; $133.14 = C's ; 

362. II 152.16 = D's. || 56 | 7|oz. | 57 j 8f da. || 58 | 17 times. 

363. II 59 I 4}f da. || 60 | 5 mo. 24 da. || 61 1 68 da. || 62 1 126 gal. 

363. II 63 I $172.78 loss on stocks. || 64 | $3312.417+ | 65 | $42.60 

364. I 66 I 4 yd. || 67 | 140 miles. | 68 | $2, the 1st ; $6, the^ 
364. II second. j| 69 | 100 || 70 | $3825 || 71 | $144 gain by bor. 

364. II rowing. [ 72 | $36000 || 73 | 41.183+ || 365. || 74 | The 

365. II second, 10 days after the 3d ; the 1st, 8 days after the 
365. II 2d, or 18 days after the 3d. || 75 j $6890 jj 76 j 100 A., 
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365. list Co. ; 88A., 2dCo. ; 17 per acre. || 11 \ 14 da., or 
365. I March 16th. ] IS \ 512 slabs ; $302.22J J 19 | 350, A's ; 
365. f 210, C's ; 297.50, B^s ; 175, D's ; 122.50, E's. || 80 | 1% 
365. I 81 I 5 hr 20 mm. p. h. || 82 | $0.66| I 83 | 24 chickens 

365. I and 36 turkeys. j| 366. 1 84 | 8 days. | 85 | 1797.60, Ist 

366. I 2157, 2d ; 2516.50, Sd. | 86 | $640 stock, and $120 gain 
366. I 2d. ; $960 stock, and $180 gam, 1st. || 87 | 49.945+ ft. 
366. I 88 I f wk. II 89 | llf hr. ; 134 J miles. 1 90 | 533^, A's ; 

366. 1 888f, B's ; 177I-, C's. jj 91 | 36^ days. || 367. || 92 |- 

367. 1 84485.006+ ft. || 93 | $206.06+ in favor of 1st inyest. 
367. II 94 I 23599680 cu. yd. || 95 | 4646.363+ I 96 | 
367. II $1555.017+, 1st; 4354.717+, 2d; 4304.663+, 3d; 
367. II 5781.263+, 4th ; 4004.338+, 5th. B 97 | 2160 

367. II 98 I $564, As ; 8423, B's. || 368. 1 99 |.$31 || 100 | 8hr. 

368. II 101 I $30 com. diff. ; $2460 cost. || 102 | $14467.505 
368. i 103 I 97|lb. || 104 | fct.,cost; ^ct. sold for; ^ct., 

368. n gain on each ; 80 eggs sold. || 105 | 84 years old. 

369. I 106 I 942.48+ cubic feet. || 107 | 155 A. 3R. 38.72 P 
369. II 108 I $365,837+ || 109 | 63^hours^ 110 | 5 inches 
369. II 111 I $4006.54+ || 371. || 2 | 36A. || 3| 5 A. IR. 15P. || 4 

371. II 135A.||372.||1|437A. 2R.34.32+P. ||2|291A.2R. J6P 

372. I 3 I 35 A. OR. 25P. || 4 | 20A. || 5 | 40A. || 6 | 15A 
372. II 7 i 24A. IR. 8P. || 8 | 26 A. 3R. 20 P. 5sq. yd. 
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372. B 9 I 120 feet. || 373. || 2 | 21 A. OR. 89.824 P. J 3 | 

373. II 921.875 sq. ft. || 4 | 104.125 sq. yd. || 5 | 60 A. 3R. 12.8P. 

373. II 6 I 270A. IR. 24P. || 374. || 2 j 584.3376 || 3 | 125.664 

374. II 4 I 179.0712 || 1 | 50 || 2 | 7418 ] 3 | 4360.835 f 
"374. II 1 I 113.0976 || 2 | 19.635 || 3 | 153.9384 || 375. ] 4 | 

375. II 1.069+ II 5 I 20 A. OR. 16.9984P. || 1 | 113.0976 

375. II 2 I 615.7536 || 3 | 4071.5136 || 4 1 196996571.722104 sq. ml 

376. B 2 I 268.0832 || 3 | 2144.6656 cu. in. J 4 | 259992792- 

376. II 082.6374908 || 5 | .9047808 cu. ft. || 377. 1 1 | 9100 sq. ft, 

377. I 2 I 1440 sq. ft. || 2 | 110592 cu. in. || 3 | 42Jcu. ft. 

377. II 4 I 315ff gal. [ 5 | 13820 cu. ft. || 378. I 1 | 2513.28 

378. II 2 I 233.33j-sq. ft. || 3 | 2827.44 sq. in. || 4 | 6283.2 sq. ft. 

379. II 2 I 36442.56 || 3 | 13571.712 | 4 | 9650.9952 

379. II 5 I 7363.125 || 2 | 4380 | 3 | 2484 ] 4 | 5620 

380. II 5 I 5760 || 6 | 14400 || 7 | 1800 || 2 | 9160.9056 
380. II 3 I 8659.035 || 4 | 2827.44 || 382. || 2 | 32.4938 inches. 

382. i 3 I 28.2574 in. || 383. || 1 | 197.459+ gal. wine. || 2| 

383. II 136.9209+ gallons wine ; 112.7583+ gallons beer. 
383. I 3 I 148.3772+ gal. wine. J 385. || 1 | 401b. || 2 | 251b 

385. II 3 I 501b. II 4 I 201b. || 5 | 401b. || 6 | lin.; IJin.; 2in.; 4in- 

386. II 7 I 641b. || 8 | 1501b. J 388. |i 1 | 601b. || 2 | 40lb, 
388.11 3 I 251b. || 1 | 7ift. || 389. || 2 | l^ft. || •I | 401b. 

389. II 2 I 1001b. ]| 3 | 601b. || 390. || 1 | 576 || 2 j 2250 

390. II 3 I 1066| II 4 | 3000 1| 391. || 1 | 2592001b. || 2 | 1.47+ lb. 
392. I 3 I 1.15+ lb. II 4 I 1.2 in. || 393. || 1 | 369|^ft.; 2316 ft. 
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394. I 2 I 3618f ft. ; 482^ ft. [ 3 |223f|ift.| 4 [ 2isec. nearly. 
394. I 5 I 1608^ ft. space ; 321| velocitj. || 6 | 2mi. 4984y|jft. 
394. I 1 I 164.69 J I 8 | 100.52,1^ ft. I 9 | 397^5^ ft.; 4^|8ec. 
394. I 10 I 160f ft. = velocity ; 402^^ ft. [ 11 | 197^^ ft 
J9L I 12 I nillsec. II 13 | 1 904f\,^ ft. = height ; 10}5j|^ = 

394. I time of ascent. || 14 | 94^ sec. | 15 j 1447.5 

395. I 16 I 61.24 sec. || 11 \ 14.28+ sec. || 18 | 15050^ ft. 
395. I 19 I 12 sec; 2316ft. J 396. 1 1 | 8.86t J 2 | 38}f|cu. ft 
397. 1 3 I .980 I 4 I 2 ft. 11.388 in. || 5 | 190 T. 109 lb. [ 6 | 2.75 
397. I 7 I 7.234+ || 8 | .786 || 9 | .875 || 10 | 1771b. 5oz, 
397. II 11 I 1.103 I 398. || 1 | 3.49 qt. || 2 | 37.5 || 3 j 2.46 gr. 
898. 1 4 I }4 = .5319. 
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The Independent Child's Speller (Script), 80 pp., femo, 25 
The Independent Youth's Speller {^Qxiyi)^fe8pp,,f2mo, 5c 
The Independent Spelling Book, . . feo pp., femo, 25 



%• The Readers constitute two complete and entirely 
distinct series, either of which is adequate to every 
want of the bes^ schools. The Spellers may aocompany 
(iithor Sorios. 
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J^ationai Series of Standard SchoolSooks. 

PAEKEB k WATSON'S NATIONAL BEADEES. 



The BftUent features of these works which have combined to render them aO 
popular may be briefly recapitulated as follows : 

1. THE WOSD-BUILDINQ- BTBTEM.— This fiimoas progressiye method fof 
70img children originated and was copyrighted with these books. It constitntec 
a process with which the beginner with wwds of one letter is gradually intro* 
luced to additional lists formed li jr prefixing or afElxing single letters, and is thus 
jed almost insensibly to the mastery of the more difftcolt constmctions. This it 
•ne or me most striking modem improvements in methods of teaching. 

2. TBEATMENT OF FBOHUNOIATIOH.— The wants of the youngest scholars 
fn this department are not overlooked. It may be said that from the first lessoa 
the student by this method need never be at a loss for a prompt and accurate ren- 
dering of every word encountered. 

3. ABTIOULATIOH AND 0BTH0EF7 are considered of primary importance. 

4. PUNOTUATIOlff is inculcated by a series of interesting reading leseons^ the 
iimple perusal of which suffices to fix its principles indelibly upon the mind. 

6. ELOOUTIOK. Bach of the higher Headers (3d, 4th and 5th) contains elabo- 
rate, scholarly, and thoroughly practical treatises on elocution. Ttiis feature alone 
has secured for the series many of its warmest friends. 

6. THE SELECTIONS are the crowning glory of the series. Without excep. 
tion it may be said that no volumes of the same size and character contain a col- 
lection eo diversified, judicious, and artistic as this. It embraces the choicest 
gems of English literature, so arranged as to afford the reader ample exercise in 
every department of style. So acceptable has the taste of the authors in ttus de- 
partment proved, not only to the educational public but to the reading community 
at large, that thousands of copies of the Fourth and Fifth Beaders have found 
their way into public and private libraries throughout the country, where they are 
in constant use as manuals of literature, for reference as well as perusaL 

7. AERANGEMENT. The exercises are bo arranged as to present constantly 
alternating practice in the diflferent styles of composition, while observing a defi- 
nite plan of progression or gradation throughout the whole. In the higher books 
the articles are placed In formal sections and classified topically, thus concentra- 
ting the interest and inculcating a principle of association likely to prove valu- 
able in subsequent general reading. 

8. NOTES AND BIOGEAFHIGAL SKETCHES. These are ftdl and adequate 
to every want. The biographical sketches present in pleasing style the history 
of every author laid under contribution. 

9. IIJjUSTEATIONS. These are plentiftd, almost profuse, and of the highest 
character of art. They are found in every volume of the series as far as and in- 
cluding the Third Reader. 

10. THE GRADATION is perfect. Each volume overlaps its companion pre- 
ceding or following in the series, so that the scholar, in passing from one to an- 
other, is only conscious, by the presence of the new book, of the transition. 

11. THE FRIGE is reasonable." The National Headers contain more matter 
flian any other series in the same number of volumes published. Considering 
their completeness and thoroughness they are much the cheapest in the market. 

' 12. BINDING. By the use of a material and process known only to themselves, 
fn common with all the publications of this house, the National Readers are war* 
■anted to outlast any with which they may be compared— the ratio of relative dar 
MbilSty being in their fhvor as two to one. 



•Yational Series of Standard SchoolSookSm 

WATSON'S INDEPENDENT EEADEES. 



This Series is designed to meet a general demand for smaller and cheapet 
t>ook8 than the National Series proper, and to serve as well for intermediate vol* 
nmes of the National Headers in large graded schools requiring more books than 
one ordinary series will supply. 

Beauty. The most casual observer is at once impressed with the unparalleled 
mechanical beauty of the Independent Headers. The Publishers believe that the 
aesthetic tastes of children may receive no small degree of cultivation fi*cm their 
very earliest school books, to say nothing of the importance of making study at* 
tractive by all such artificial aids thaWire legitimate. In accordance with this 
view, not less than $25,000 was expended in their preparation before publishing, 
with a result which entitles them to be considered "The Perfection of Conunon 
School Books." 

Selections. They contain, of course, none but entirely new selections. These 
are arranged according to a strictly progressive and novel method of developing 
the elementary sounds in order in the lower numbers, and in all, with a view to 
topics and general literary style. The mind is thus led in fixed channels to profi* 
ciency in every branch of good reading, and the evil results of * scattering ' as prac- 
tised by most school-book authors, avoided. 

The UlustrSltiOZlSy as may be inferred fh)m what has been said, are elegant 
beyond comparison. They are proftise in every number of the series from tho 
lowest to the highest. This is the only series published of which this is true. 

The Type is semi-phonetic, the invention of Prof. Watson. By it every 
letter having more than one sound is clearly distinguished in all its variationa 
without in any way mutilating or disguising the normal form of the letter. 

Elocution is taught by prefatory treatises of constantly advancing grade and 
completeness in each volume, which are illustrated by wood-cuts in the lower 
books, and by black-board diagrams in the higher. Prof. Watson is the first to 
introduce Practical Illustrations and Black-board Diagrams for teaching this 
branch. 

Foot Notes on every page afibrd all the incidental instruction which the 
teacher is usually required to impart. Indices of words refer the pupil to the 
place of their first use and definition. The Biographies of Authors and others 
are in every sense excellent. 

Economy. Although the number of pages in each volume is fixed at the 
minimum, for the purpose recited above, the utmost amount of matter available 
without overcrowding is obtained in the space. The pages are much wider andi 
larger than those of any competitor and contain twenty per cent more matter than 
any other series of the same type and number of pages. 

All the Qreat Features. Besides the above an the popular Matures of tht 
National Headers are retained except the Word-Building system. The lattei 
gives place to an entirely new method of progressive development, based uppo 
9om« of the host features of the Word System, Fhonetios and Object Lessons. 

^ 
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NATIONAL READERS. 



ORIGINAL AND "INDEPENDENT" SERIES. 

BPBOZISinV TBBTZBIONZAZiS. 

Fr<m D. H. Habbib, Supt. Public Schools, Hannibal, Mo. 
The National Series of Readers are now in use in oar pnblic schools, and I regard 
them th4 but that I have ever examined or nsed. 

From Hon. J. K. Jillson, ^S^. qf Education, State qf South CaroBna. 
I have careftdly examined yoar new and beantiM Series of Readers known ae 
" The Independent Readers/^and do not hesitate to reconunend it as the finest and 
most excellent ever presented to the pnblic 

lYom D. N. Rook, Sec. qf School Board, WUUameport. Pa. 

I would sav that Parker A watson^s Series of Readers and Spellers give the best 

eatisftection m our schools of any Series of Readers and Spellers that have ever been 

used. There is nothing published for which we would exchange them 

Prom Pnor. H. Skxlb, Ne^jj Braunfde Academy, Texas. 

I recommend the National Readers for four good reasons : (1.) The printing, en 

Saving, and binding is excellent (3.) Thev contain choice selections from Bi^^isk 
terauire. (8.) They inculcate good morals without any sectarian bias. (4.) Thej 
are truly NaUoaal, because they teach pure patriotism and not sectional pi^^udice. 
Prom S. FiNDLBT, Supt. Akron Schools, Ohio. 
We use no others, and have no desire to. Thcyj^ve entire satislkction. We like 
the freshness and excellence of the selections, we like the biographiciLl notes and 
the definitions at the foot of the page. We also like the white paper and dear and 
beautiftil type. In short, we do not know where to look for books which would be 
so satisflactory both to teachers and pupils. 

Prom Pbbs. Robkbt Alltn, McKendree College, III. 
Since mv connection with this college, we have used in our preparatory depart- 
ment the Series of Readers known as me ^* National Readers,^^ compiled by Puker 
& Watson, and published by Messrs. A. S. Barnes & Co. They are excellent; aflbrd 
choice selectiona ; contain the right system of elocutionary instruction, and are 
well printed and bound so as to be serviceable as well as interesting.. I can com- 
mend them as among the excellent means need by teachers to make their pupils 
proficient in that noblest of school arts, Good Reading. 

Prom W. T. Harris, Supt. Public Schools, St. Louis, Mo. 
I have to admire these excellent selections in prose and verse, and the careftj 
arrangement which places first what is easy of comprehension, and proceeds grada 
aDy to what is dilUcalt I find the lessons so arranged as to bring together difiter 
ent treatments of the same topic, thereby throwing much light on the pupil^s path, 
and I doubt not adding greatly to his progress. The proper variety of sul^ects 
chosen, the concise treatise on elocution, the beautiftd typography and substantial 
binding— all these I find still more admirable than in the former series of National 
Readers, which I considered models in these respects. 

Prom H. T. Phillips, Estj., of the Board of Education. Atlanta, Gfa. 
The Board of Education of this city have selected for use In the public schooli 
of Atlanta the entire series of your Independent Readers, together with Steele^s 
( ^hemietry and Philosophy. As a member of the Board, and of the Committee on 
Text-books, the subject of Readers was refeired to me for examination. I gave a 
pretty thorough examination to ten (10) different series of Readers, and in endea- 
voring to arrive at a decision upon tne sole question of merit, and entirely inde- 
Sendent of any extraneous infiuence, I very cordially recommended the Independent 
eries. This verdict was approved by the Committee and adopted by the Board. 

Prom Beport ofBxv. W. T. Braktlt, D.D., late Professor of Belles Lettres, Uhiver- 
sity of Georgia, on " Text-Books in Beading,'"'' btfore the Teachers' Convention qf 
Georgia, May U, 1870. 
The National Series, by Parker & Watson, is deserving of its high reputation. 

The Primary Books are suited to the weakest capacity ; whilst those more advanced 

supply instructive illustration on all that is needed to be known in connection with 

the art. 
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WATSON'S CHILD'S SPELLER. 



THE INSEFENSENT CHILD'S SFELLEB. 

Frioe SS Cents. 

This nniqne book, published in 1872, is the first to be consistently printed iit 
imitation of writing ; that is, it teaches orthography as we use it. It is for tht 
smallest class of learners, who soon become familiarized with words by their forms, 
and learn to read writing while they spelL 

EXTRACT FROM THE PREFACE. 

Sncoess in teaching English orthography is still exceptional, and it mast so con- 
tinue until the principles involved are recognized in practice. Form is foremost: 
the eyd and the hand must be trained to the formation of words ; and since spelling 
is a part of writing, the written form only should be used. The laws of mental 
association, also— eRpecitOly those of resemblance, contrast, and contiguity in time 
and place — should receive such recognition in the construction of the text-book as 
shall insure, whether consciously or not, their appropriate use and legitimate re* 
suits. Hence, the spelling-book, properly arranged, is a necessity from the first ; 
and, though primers, readers, and dictionaries may serve as aids, it can have no 
competent substitute. 

Consistently with these views, the words used in the Independent Child^s Speller 
have such original classifications and arrangements in columns— in reference to 
location, number of letters, vowel sounds, alphabetic equivalents, and consonant 
terminations— as exhibit most effectively their formation and pronunciation^ The 
vocabulary is strictly confined to the simple and significant monosyllables in com- 
mon use. He who has mastered these may easily learn how to spell and pronounce 
words of more than one syllable. 

The introduction is an illustrated alphabet in script, containing twenty-six pic- 
tures of objects, and their names, commencing both with capitals and small letters. 
Fart First embraces the words of one, two, and three letters; Fart Second, the 
words of four letters ; and Fart Ihird, other monosyllables. They are divided into 
short lists and arranged in columns, the vowels usually in line, «m> as to exhibit In- 
dividual characteristics and similarity of formation. The division of words into 
paragraphs is shown by figures in the columns. Each list is immediately followed 
by sentences for reading and writing, in which the same words are again presented 
with .irregularities of* form and sound. Association is thus employed, memory 
tested, and definition most satisfttctorily taught. 

Among the novel and valuable features of the lessoae and exercises, probably the 
most prominent are their adaptedness for youn^ -jbildren and their being printed in 
exact imitation of writing. The author IwlieveK that hands large enough to spin a 
' top, drive a hoop, or catch a ball, are not too small to use a crayon, or a slate and 
pencil ; that the child^s natural desin* to dyaw and write bbould not be thwarted, 
but gratified, encouraged, and wisely directed ; and that since the written form is 
the one actually used in connection with spelling in after-life, the eye and the hand 
of the child should be trained to toat form from the first. He hopes that this little 
work, d<wigned to precede all other speUlng-books and conflirt with none, may 
fiatisfy the need so universally recognized of a fit introduction to ortbogrvphy, peiir 
aumihlp, and JBugUsli composition. 
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The National Readers and Spellers. 

THEIB BBOOBD. 
TheM books have been adopted by the School Boaxda, or official, satliurity, o( 
the toUowing Important SUtee, cities, and towns— in most cases totxaxdosive iisei 
Tha Btote of Miim«»t», The State of Twaiu 

The State of MiasonrL 

The X State of Alabama. 

The State of North Carolina. 
The State of Iioaisiani^ 



New York. 


BUnoia. 


Indiana. 


New York City. 
Brooklyn. 
Bnilklo. 
Albany. 

Troy. 

Syracuse. 

Eonira. 


Chicago. 

Peoria. 

Alton. 

Bpringfiekl. 

Aurora. 

Galesbuig. 

Rockford. 

Rock Island. 


New Albany. 
Fort Wayne, 
Ufeyette. 
Madison. 

Iowa. 


Ac., Ac 


&c., &c 


Mount Pl^wam. 


Fexmiylvania. 


Wisconaiii. 


Reading. 
Lancaster. 


Milwaukee. 
Fond du Lac 


Ac. 


Brie. 


.Oshkosh. 


Nebraska* 


Scranton. 


JanesYille. 




Carlisle. 


Racine, 


LincohL 


Carbondalo. 


Watertown. 


Ac. 


Westchester. 


Sheboygan. 




Schuylkill Haven. 
WlUiampport 


\a Crosse. 
Waukesha. 


Oregon. 


Portland. 


Norristown. 


Kenosha. 


Salem. 


Bellefonte. 


&c., <fcc. 


Ac. 


Wilkeabarro. 






&c., &c. 


Michigan. 


Virginia. 
Richmond. 


New Jersey. 


Grand Rapids. 


Norfolk. 


Newark. 


Kalamazoo. 


Petersburg. 


Jersey City. 


Adrian. 


Lynchburg. 


Pater son. 


oackson. 


Ac 


Trenton. 


Monroe. 




Camden. 


Lansing. 


South Caroling 


Elizabeth. 


&c., Ac 


Columbia. 


New Brunswick. 




Charleston. 


Phillipshurg. 


Ohio. 




Orange. 
&c., &c 


Toledo. 

Sandusky. 

Conneaut. 

Chardon. 

fludson. 


Georgia. 
Savannah. 


Delaware. 


lioulsiana. 


Wilmington. 


New Orleans. 


D. 0. 


Canton. 
Salem. 


Tennesseti 


Washington. 


Ac., Ac 


Memphis 



9be Biueatianal BuUeHn records periodically all new points gained 
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SCHOOL-ROOM CARDS. 

• > > 

Baade's Beading Case, *Wo oo 

A flume containing movable cards, with arrangement for showing 
one sentence at a time, capable of 28,000 transpoeltions. 

Eureka Alphabet Tablet .*i «> 

Presents the alphabet upon the Word Method System, \xy which the 
child will learn the alphabet in nine daya^ and make no small progress in 
reading and spelling in the same time. 

National School Tablets, lo Nos. *8 oo 

Embrace reading and conversational exercises, object and mora] les* 
sons, form, color, &c. A complete set of these large and el^^tlj illus- 
trated Cards will embellish the school-room more than any other article 
offomitare. 



READING. 



Fowle's Bible Reader |J oo 

The narrative portions of the Bible, chronologically and topically ar- 
ranged, Jadiciously combined with selections from the Psalms, Proverbs, 
and other portions which inculcate important moral lessons or the great 
truths of Christianity. The embarrassment and diflicalty of reading the 
Bible itself, by course, as a class exercise, are obviated, and its use made 
feasible, by tms i 



North Carolina First Reader 4o 

North Carolina Second Reader 65 

North Carolina Third Reader ) oo 

Prepared expressly for the schools of this State, byC. H. THley, Super- 
intendent of Common Schools, and F. M. Hubbard, Professor of Litera- 
ature in the State University. 

Parker's Rhetorical Reader 1 oo 

Designed to familiarize Readers with the pauses and other marks in 
general use, and lead them to the practice of modulation and inflectioa of 
the voice. 

Introductory Lessons in Reading and Elo- 
cution 73 

Of similar character to the foregoing, for less advanced classes. 

High School Literature • • • i 50 

Admirable selections from a long list of the world*s best writers, fbr ez- 
endse in reading, oratory, and composition. Speedies, dialogves, and 
model letters represent the latter department. 
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ORT HOGRAP HY." 

SMITH'S SERIES 

BvppIlM a ipeOer for ererj cUm In graded Mhoola, and conurlaM the most 
plate and ezeellent treatise on Engliah Orthographj and its eooi^ 
liranehea extant 

1. Smith's Little Speller 4 ao 

First Soand in the Ladder of Tieamfag. 

2. Smith's Juvenile DeRner 45 

LeMons composed of familiar words grouped with referonte to ■itwti^y 
■ignlflcatioa or use, and correctly spelled, accented, and defined. 

3. Smith's Grammar-SchooI Speller .... 50 

Familiar words, gronped with reference to the sameness of sound of B7I- 
lables differently jpelled. Also definitions, complete mles for spelling ai^ 
formation of derivatives, and exercises in false orthography. 

4. Smith's Speller and Deflner's Manual • 90 

A complete School Dtetionary eontainli^ 14,000 words, with Tariona 
other useful matter in the way of Bnlea and Exerdsaa. 

5. Smith's Etymology— Small, 76; Complete . 1 25 

The first and only Etymology to recognixe the Anglo-Saxon onr math» 
tongue ; containing also full lists of derivatives firom the Latin, Greek, 
Gaelic, Swedish, Norman, Ac, d(c ; being, in fact, a complete etymology 
of the language for schools. 

Sherwood's Writing Speller 15 

Sherwood's Speller and Deflner 15 

Sherwood's Speller and Pronouncer ... is 

The Writing Speller cunsiats of properly ruled and numbered blanka 
to receive the words dictated by the teacher, with space for remarks and 
corrections. The other volumec maybe used for the dictation or ordinary 
class exercises. 

Price's English Speller "^is 

A complete spelling-book for all grades, containing more matter than 
** Webster," manufactured in superior style, and sold at a lower price — 
consequently the cheapest speller extant. 

Northend's Dictation Exercises 63 

Embracing valuable information on a thousand topics, communicated 
in such a manner as at once to relieve the exercise of spelling of its nana] 
tedium, and combine it with instruction of a general character oalenlated 
to profit and amuse. 

Wright's Analytical Orthography .... 25 

^is standard work is popular, because it teaches the elementary sttunda 
In a plain and philosophical manner, and presonis orthography and or* 
thoepy in an easy, uniform system of analyds or parsing^ 

Fowle's False Orthography 45 

Exercises for correction. 

Page's Normal Chart ♦« 75 

The elementary sounds of the language for Che school-room waUsL 
8 
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ORTHOGRAPHY-Continued. 

Barber's Critical Writing Speller 20 cts. 

" The Student's Own Hand-Book of Orthography, DefinitionB. and Sentences, 
consisting of Written Exercises in the Proper Spelling, Meaning, and Use of 
Words." ^blished 1873.) This differs from Sherwood's and other Writing 
Spellers in its more comprehensive character. Its blanks are adapted to writing 
wnole sentences instead of detached words, with the proper divisions for number- 
ing, corrections, etc. Such aids as this, like Watson's Child's SpeUer and Sher- 
wood's Writing SpeUer, find their nAton (fiire in the postulate that the art of cor> 
rect spelling is dependent upon written, and not upon spoken language, for its util 
Ity, if not for its very existence. Hence the indirectness of purely oral instruction 



ETYMOLOGY. 



Smith's Complete Etymology, ii 25 

Smith's Condensed Etymology, 75 

Containing the Anglo-Saxon, French, Dutch, German, Welsh, Banish, Ootbic. 
Swedish, Gaelic, Italian, Latin, and Greek Boots, and the Bnglish words derived 
therefh>m accurately spelled, accented, and defined. 



From Hon. Jno. G. MoMtitk, late State Superintendent qf Witeontin* 
I wish every teacher in the country had a copy of this work. 

Ihrni Pbin. Wm. F. Phklps, Minn. State Normal. 

The book is Buperb— just what is needed in the department of etymology and 
ppelling. 

From Prof. C. H. Vsbbzij., Pa. State Normal School. 

The Etymology (Smith's) which we procured of you we like much. It is the 
best work for the class-room we have seen. 

From HoK. Edwabd Ballabd, Supt. of Common SehooU^ State qf Maine, 

Many a teacher who has turned his attention to the derivation of words has 
rejoiced in the helps fhmishedby dictionaries and smaller ** hand-books," where 
his taste could be gratified, and the labors of patient students have been available 
to his own improvement A treatise on this subject, called **A Complete Ety- 
mology of the English Language," contains very much information in a small space. 
The author, W. W. Smith, is evidently a lover of this branch of study, and has ftu^ 
nished a manual of singular utility for its purpose. 



DICTIONARY 



The Topical Lexicon, 1 75 

This work Is a School Dictionary, an Bt^pinology, a compilation of synonyms, and 
a manual of genenj information. It diners from the ordinary lexicon in beiss 
arranged by topics iflstead of the letters of the alphabet, thus reaUzing the apparesS 
paradox of^a ^'^toadable DictioDAiy." An urasually yalnable ichool-Dook. 
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ENGLISH GRAMMAR. 



CLARK'S DIAGRAM SYSTEM. 



Clark's Easy Lessons in Language, ... to 35 

Pablitfhed 1874. Contains illiiBtrated obJect-lesBons of the most attractlTe charac. 
tcr, and is coached in language freed as much as possible from the diy technicalities 
of the science. - 

Clark's Brief English Grammar, 60 

Pablished 1878. Part I. is adapted to yonneest learners, and the whole forms a 
complete '' brief coarse " in one volamOf adeqaate to the wants of the common 
school. 

Clark's Normal Grammar, i oo 

Pablished 1870, and designed to take the place of Prot Clark^s yeteran '^Prac- 
tical " Orammar, though ue latter Ih still mmished apon order. The Normal is 
an entirolT new treatise. It is a fhll exposition of the system as described below, 
with all tne moat recent improvements. Some of its pecoliarities are— A happy 
blending of Stnthbsbs with Analyses ; thorongh Criticisms of common errors 
in the nse of oar Langaage ; and important improvements in the Syntax of Sen- 
tences and of Phrases. 

Clark's Key to the Diagrams, ...... i oo 

Clark's Analysis of the English Language, • 60 
Clark's Grammatical Chart, ....... *3 75 

The theory and practice of teaching grammar in American schools is meeting 
with a thorough revolution from the use of this system. While the old methods 
offer proficiency to the pupil only after much weary plodding and dull memorizing, 
thifl affords from the inception the advantage of practical OQject Teaching, address- 
ing the eye by means of illustrative fibres ; fhmishes association to the memory, 
its most powerfhl aid, and diverts the pupil by taxing his ingenuity. Teachers 
who are usiug Clark's Grammar uniformly testily that they and their pupils find it 
the most interesting study of the Bchool course. 

Like all great and radical improvements, the system naturally met at first mth 
much unreasonable opposition. It has not only ontllv.ed the greater part of this 
opposition, but finds many of its warmest admirers among those who could not 
at first tolerate so radical an innovation. All it wants is an impartial trial to con- 
vince the most skeptical of its merit. No one who has fairly and intelligently 
tested it in the school-room has ever been known to go back to the old methoa. 
A great success is already established, and it is easy to prophecy that the day is 
not far distant when it will be the only system of teaching English Orammar. As 
ttie System is copyrighted, no other text-books can appropriate this obvious an^ 
great improvement. 



Welch's Analysis of the English Sentence, • i 25 

Bemarkable for its new and simple classification, its method of treating coiui60> 
ttres, its explanations of the idioms and constructive laws of the langaage, etc. 
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Clark's Diagram English Grammar. 

TBSTIMONIAIiS. 
JPVom J. A. T. DuBHiN, Principal Dubuqu* Jt. C. Academg^ Iowa, 

In my opinion, it is well calculated by its system of analysis to derelop thoM ratloaal 
beultiea which in the old systems were rather left to develop themselves, while the 
memory was overtaxed, and the pupils discouraged. 

From R A. Cox, School Commi$8ionery Warren Cowntyy IHinois, 

I have examined 160 teachers in the last year, and those having studied or taught 
Clark^s System have uni/ersaUy stood fifty per cent better examinations than thosQ 
•having studied other authors. 

From M. H. B. Bcbkbt, PrirydpaX Mcuonte IristUtUej Oeorgetoumf Tennessee, 

I traveled two years amusing myself in instructing (exclusively) Grammar classes 
with Clark's system. The first class I instructed fifty days, but found that this was 
more time than was required to impart a theoretical knowledge of the scienca 
Durhig the two years thereafter I instructed classes only thirty days each. Invariably 
I proposed that unless I prepared my classes for a more thorough, minute, and acou- 
rate knowledge of English Grammar than that obtained from the ordinary books and 
in the ordinary way in from one to two years, I would make no charge. I never 
failed in a solitary case to far exceed the hopes of my classes, and made money and 
character rapidly as an instructor. 

From A. B. Douglass, Seltool CommiMioner^ Delaware County, New York. 

I have never known a class pursue the study of it under a live teacher, that has not 
succeeded ; I have never known it to have an opponent in an educated teacher who 
had thoroughly investigated it; I have never known an ignorant teacher to examine 
it ; I have never known a teacher who has used it, to try any other. 

From J. A. Dodqz, Teacher and Lecturer on Engliih Orammar, Kentucky. 

We are tempted to assert that it foretells the dawn of a brighter age to our mother- 
tongue. Both pupil and teacher can fare sumptuously upon its contents, however 
highly they may have prized the manuals into which they may have been initiated, 
and by which their egressions have been moulded. 

From W. T. Chapman, Superintendent Public Schnola, Wellington, Ohio, 

I regard Clark's System of Grammar the best published. For teaching the acalysih 
ef the Engliph Language, it surpasses any I ever used. 

From F. S. Ltom, Principal South NorttaUt Union School, Connecticut 

During ten years' experience in teaching, I have used six different authors on the 
■abject of English Grammar. I am fully convinced that Clark's Grammar is better 
calculated to make thorough grammarians than any other that I have seen. 

From Gataloqub or Rohbkb'b Comiikboiai. Collxgx, St. Louie, Maaourt 

We do not hesitate to assert, without fear of succes&ful contradiction, that a better 
Imowledge of the English language can be obtained by this system in six weeks than 
by the old methods in as many months. 

From A. Piokbtt, President of the State Teacher^ Association, WisconaiSn. 

A thorough experiment in the use of many approved authors npon the subject of 
English Grammar has convinced me of khe superiority of Clark. When the pupil hat 
etimpleted the course, he is left npon a foundation of principle, and not upon the dio* 
tmn of the authpr. 

From Gbo. F. MoFablakd, Prin, McAlUsterviXU Academy, Juniaia Co., Penn, 

At the first examination of public-school teachers by the county superintendent, 
when one of our student teachers commenced analysing a sentence according to Clark, 
the superintendent listened in mute astonishment until he had finished, uien asked 
what that meant, and finally, with a very knowing look, said such work wouldn't do 
here, and asked the applicant to parse the sentence right, and gave the lowest certifi* 
cates to all who barely mentioned Clark. Afterwards, I presented him with a copy, 
and the next faU he permitted it to be pardaUy used, while the third o? last faU, he 
openly commended the system, and appointed three of my best teachair to explain it 
•t the two Institutes and one County Convention held since September. 

tW For further testimony of equal force, see the PabUdtem* Bpeds^ C^renlar. ef 
current nombers ef the Ednoational BoUetin. 
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GEOGEAPHY. 
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NATIONAL GEOGRAPHIOAL SYSTEM. 



THE SERIES. 
I. Monteith't First LeMont in Geography, . . $ 35 
II. Monteith't New Manual of Geography, . 1 10 
II. MoNally't System of Geography, 2 00 

INTERMEDIATB OB AI/TEBKATB TOLITMBiS. 

I*. IMonteith's Introduction to Geography, 63 

2*. Monteith's Physical and Political Geography, ... 1 88 

ACCESSORIES. 
Monteith's Wall Maps 2 sets (see page 15). $*20 00 and *35 00 
Monteith's Manual of Map-Drawing (Allen^'s System) . 25 
Monteith's Map-Drawing and Object-Lessons, . . 75 
Monteith's Map-Drawing Scale, . . • • • *25 

1. FBAOTIOAL OBJECT TEACHING. The inftmt scholar is first introduced 
lo ajictwrt whence he may derive notionB of the shape of the earth, the phenom* 
ena of day and night, the distribiition of land and* water, and the great natanil 
diyisions, which mere words would fi&il entirely to convey to the untutored mind. 
Other pictures follow on the same plan, and the child^s mind is called ui)on to grasp 
no idea without the aid of a pictorial illustration. Carried on to the higher 
books, this system culminates in Physical Geography, where such matters as 
climates, ocean currents, the winds, peculiarities of the earth's crust, clouds and 
rain, are pictorially explained and rendered apparent to the most obtuse. The 
illustrations used for this purpose belong to the highest grade of art. 

2. CLEAR, BEAUTIFUL, AND OORREOT MAPS. In the lower numbers the 
maps avoid unnecessary detail, while respectively progressive, and affording the 
pupil new matter for acquisition each time he approaches in the constantly en^ 
larging circle the point of coincidence with previous lessons in the moreele* 
mentary books. lu the Physical and Political Geography the maps embrace many 
new and striking features. One of the most effective of these is the new plan for 
displaying on each map the relative sizes of countries not represented, thus obvi- 
ating much confhsion which has arisen ftom the necessity of presenting maps in 
tHe same atlas drawn on different scales. The maps of " McNally" have long been 
celebrated for their superior beauty and completeness. This is the only school- 
book in which the attempt to make a compleU atlas also clear and disUnd, has 
been successful. The map coloring throughout the series is also noticeable; 
Delicate and subdued tints take the place of the startling glare of Inharmonioui 
colors which too fl-equently in such treatises dazzle the eyes, distract the atten* 
tion, and serve to overwhelm the names of towns and the natural fisatnrep of tb« 
Uudscape. 
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IIEOGRAPHY-Continued. 

3. THE VABIETT OF MAP EXEBCHSE. Starting each tima from a different 
tagiSf the pnpil in many instances approaches the same fact no lees than t^ 
tcmM^ fhns indelibly impressing it npon his memory. At the same time this sys* 
tton is not allowed to "become wearisome—the extent of exercise on each subject 
b*<ing graduated by its relative importance or difficulty of acquisition. 

-i. THE OHABAOTES AJH) ASRAiraEMENT OF THE DESOBIFTIVE 
f\{XTi The cream of the science has been careftilly culled, unimportant matter 
re*9Cted, elaboration aTOided, and a brief and concise manner of presentation cut 
tiv*.ted. The orderly consideration of topics has contributed greatiy to simplicity. 
Du4) attention is paid to the &cts in history and astronomy which are inseparably 
co]>nected with, and important to the proper understanding of geography— and 
mtx^ mly are admitted on any terms. In a word, the National System teaches 
geogiraphy as a science, pure, simple, and exhaustiye. 

6. iLWATS UP TO THE TIMES. The authors of tiiese books, editorially 
speaking, never sleep. No change occurs in the boundaries of countries, or of 
coDUties, no new discovery is made, or railroad built, that is not at once noted 
and recorded, and the next edition of each volume carries to every Bchool-room 
the lew order of things. 

f . idUPESIOB GSADATIOK. This Is the only series which fhmishes an avail- 
8b)'» volume for every possible class in graded schools. It is not contemplated 
th»%. a pupil must necessarily go through every volume in suocession to attain 
prrvdciency. On the contrary, two will suffice, but three are advised ; and if the 
votirse will admit, the whole series should be pursued. At all events, the books 
am dt hand for selection, and every teacher, of every grade, can lind among them 
one exactly suited to his class. The best combination for those who wish to 
ahiidge the course consists of Nob. 1, 2, and 8, or where children are somewhat ad- 
vanced in other studies when they commence geography, Nos. !♦, 2, and 8. Where 
hn% iwo books are admissible, Nos. l^and 2*, or Nos. 2 and 8, are recommended. 

'U FOEM OF THE VOLUMES AHD MECHANICAL EXECUTION. The maps 
vid text are no longer unnaturally divorced in accordance with the time-honored 
/MCtlce of making text-books on this subject as inconvenient and expensive as 
'wsible. On the contrary, all map questions are to be found on the page opposite 
.^^ map itself, and each book is complete in one volume. The mechanical execu- 
Hfva. is unrivalled. Paper and printing are everything that could be desired, and 
thw bhiding is— A. S. Barnes and Comi)any^s. 

^. MAP-DBAWINa. In 1869 the system of Hap-Brawisg devised by Professor 
Jkboxe Allek was secured exdtisively for this series. It derives its claim to 
Originality and useftilness from the introduction of a ,fix€d unit qf measurement 
applicable to every Map. The principles being so few, simple and comprehensive, 
*ae subject of Map-Drawing is relieved of all practical difficulty. (In Nos. 2, 2* 
«nd 8, and published separately.) 

3. ANOLOaOUS OUTUHES. At the same time with Map-Drawing was also in. 
troduced (*ji No. 2), a new and ingenious variety of Object Lessons, consisting of 9 
•AnpariacA of th« outlines of conatriefl with fcmiliar objects pictorially represented, 
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GEOQRAPHY-Continued. 

MONTEITH'S INDEPENDENT COURSE. 
Elementary Geography (published 1874) . . $o 80 
Comprehensive Geography (with loS Maps) . i 60 

^f* These volumes are not reyisions of old works— not an addition to any 
series— but are entirely new prodnctions— each by itself complete, independent, 
comprehensive, yet simple, brief, cheap, and popnlar ; or, taken together, the most 
admirable " series " ever offered for a common-t«chool course. They present the 
following features, skillftilly interwoven— the student learning all abontone country 
at a time. 

ZiOOAZi OBOOHAPB^i or the Use of Maps. Important features of 
the Maps are the coloring of States as objects, and the ingenious system for laying 
down a much larger number of names for reference than are found on any other 
Maps of same sizoF-rand without crowding. 

PBTBZOAZi OBOORAPBrTy or the Natural Features of the Earth, 
SDnstmted by the original and striking Belief Maps, being bird's-eye views or 
photographic pictures of the Earth's sur&ce. 

DB80RZFTZVB OBOORAFBTSTy including the Physical ; with some 
account of Qovemments, and Baces, Animals, etc. 

HBSITORZOAZi OBOORAFBrr, or a brief summary of the ealient 
points of history, explaining the present distribution of nations, origin of geo- 
graphical names, etc. 

BEATBBBIEATZCAZi OBOORAFB'S', including Astbokomical, 
which describes the Earth's position and character among planets ; also the Zones, 
Parallels, etc. 

COBXFARATZVB OBOGRAFBT', or a system of analogy, con- 
necting new lessons with the previous ones. Comparative sizes and latitudes iro 
shown on the margin of each Map, and all countries are measured in the ^''frarM 

TOFZCAIi OBOGRAFBT', consisting of questions for review, ana 
testing the student's general and specific knowledge of the subject, with suggest 
tions for Geographical Compositions. 

ANCIBNT GBOGRAFHT. a section devoted to tiiis subject, with 
Maps, will be appreciated by teachers. It ia seldom taught in our common schools, 
because it has heretofore required the purchase of a separate book. 

GRAFHIC GBOGRAFHT, or Map-Drawing by Allen's "Unit of 
Measurement" system (now almost universally recognized as without a rival) is 
introduced throughout the lessons, and not as an appendix. 

CONSTRUCTZVB GBOGRAFHlTy or Globe-Making. With eacl^ 
book a set of Map Segments is ftimished, with which each student may make his 
own Globe by following the directions given. 

RAZZiROAD GBOORAFBT', with a grand Map illustrating routei 
of travel in the United States. Also, a ** Tour in Europe." 
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A COMMON SCHOOL COURSE. 

AfftthBMtlea— The ftmawngrtal prindpIeB dindayed Ii 
OlrieetLnMiM. 

«Mr timrOto taMii lor logletl 40v«iopnflttt 

of WM*t«B AfMnMtiCr-A ixactlcal Introdnction to 
vMt«d4aet TiMOfy Mbordlntted to FMetice. 

Aritlua#tte.^—Tli>noit roo e ew(hl coMiM a> t|on€f Theory 
daw, tzact, Met; and oooqpnlMiiitfB. 

//. ACADEMIC ciwnSE. 

IFmi f l ' aity AvltlMMtla.*-^Prairtiiig the nAjeet ezluKutiveiy as 

• wlMM, In A kvlMl Miln of ooniMctoa profKMttlQOs. 
Sft^riMif Mtomi i t a ry Alyolnnu*— A cmmiwtfng Bnk, oondBctinif the papil 

«Mi]j fKnn ailthiiMtleal prooaMes to alMtimet ani^y^ 
SftTiW I Fiih r owlif Alyobra**— I^ Imitl tB tfcWMi derizlxi£f a mare cqmiJete 

hot not Iha flOlaat ooune in pure A^bia. 
Sft^riM^ Firaetleml MathmiuitlGStf— The adflnoe pnctlcaOy appOed to the 

naefld arts, as Drawing, Architectore, Snrveying, Ifechanks, etc. 
Da^riai^ filementary Oeometry a-rThe important principles in simple form, 

hot with an the exactness of yigmons reasoning. 
OktImi' Mlementp of 8iir¥e3ningr>— Be-writtan In IflTO. The sin^itest and 

moat practical presentation for youths of IS to 10. 

///. COLLEGIATE COURSE. 

]>aTloi^ Bourdon's Alfrobra**— Emhracing Stmrn^s Thewem, and a most 

esdumstive and scholaily coarse. 
]>aTiefli' University Alsrebra.*— A shorter ooazse than Bcnrdon, for Instita- 

tions hare less time to give the subject 

DoTloi^ XtOffondre's Oeometry*— Acknowledged Otfon/ysatleflKstoiytreatiBe 

of Ua grade. 800,000 copies haye been sold. 
]>aTio# iUialirtical Oeometry and Calcnlns-— The ahorter treatises, 

ooniMned In one Tolnme, are more available for American oonnes of study. 
]>aTio(^ Analytical Oeometry* IThe original compendiamB, for those de- 
Bavies^ BilT- « Xnt- Calcnlus* > airing to give Aill time to each branch. 
BaTioi^ P e o crip tive Oeometry ^-With application to Spherical TrfgoiuMne- 

tiy, Spfiericai Projections, and Warped Sut&oes. 
BaTies' BhadeOy Shadows^ and FerspectiTOtf—A soochict ezpoeitlon oi 

tiie mathamafka] prindplee ft volved. 
BaTioi^ 0cienco of Mathematics*— ^r teachera, embradng 

L Gbajekab or A kithm itio, in. Logic and Utiutt of ICaTmnumos, 

U. OUTLmS or MaXBSMATKHI, IV. HATHIXATIOAIi BionoiKAsr. 
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